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MAMT OF THE AHMT^S HIGH 
SPEfC) TANK^ tou^h 
roconnai^i^nu-f' on 

thf onr tfAui, w^iiilrf tiibllf |ifrtt<?M.:-r 
4[i>n nf “Pp('?iloi]o’'’ aiili-fjwKp .. ,, 
^wifirJTj^p il fft>t lii/ii tniittf! 



''PftE^TQNE'^ ANTI-rREEZE i.<i j^ahw^ 
alofl L[k II may of AitiLTk-ti's iil"w liquinJ- 
i-rHi-lr^j iij^lLlirL^ ijiam*-!! , . . jiJayiii^ u 
vilnl ]Nirl ill \h*-\r rtfii'k'til iHirform- 
atscc...aml itt I lie tm I urn’s 



UNCLE SAM'S NAVY 

tJiii nici^^t fiowirrful »lEoal. 

llc-lf]S kt-e|:i our ill 

fijf]itiinj Irtml 1'. S. 5^. 

KELliKt't, Miri.TJ*rt rjirri^'r. 
fihrjwii alKavCi. in one of 
the Timiiy unpariatht na^ 
va] vessels wliose 
jiism la pFotecteii by 
“l^reslone" aoti-freeice. 



getting there \\-illi \hr. JiionL- 

cst men” la the iriea Ijcllliul I ncle Sixain's 
tfrtopa. The ''Preatone" antl- 
frp^jGe in llielr Iranaport and supply IrUL-ka 
will never FaU them I 



OUR SPEEOY PATROL TORPEDO ROATS 

. . .'‘mosciuitoes''’ wllh a ktlial atmf; . . . 
are pnvm ahsoJute prntertion FToni frerae- 
up with ‘"Prcslonc*^ anti-Freeze, 



IF YOU CAN’T GET "PRESTONE" ANTI-FREEZE 








additk>Tl l<3 Ihe demAndfi lliadt- on ''Prestone” anU- 
freeWp thousajida of ions of raw materials nec^asary 
for its inanufaelurt art ikOvf beltlj^ used in making vilal defense equipincnt of many 
kinds. Soma of the uses |a w^hieh these TAW riiiLtcrials are Ireiii^ put we^r* 
horn ill the laboratory but & khort liniE a^^n. 

Deapile these heavy defense req u iremen la, QuantlUea of "Pfestonr’'* an ti-f reesie 
are still a%:-a]]ah!e to Amprif-an Jn florists. But Wc suj^jjcsl lha.t you 
delay. The supply may not be HuJhc-ient lo meet alE dvilijui ne*tb. 
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varhide and CarfjcMl Corpwralitm 
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ItT WAS as run-doiv^n as a I^ILTCKILY^ someDnc 
X w»tch ma pawn 5hopr My M pushed us i mo a Pack- 
power aod pep had i^ded awAv^ ard CertlfLcd Re-Wiring 
a n d I 5 wal Jo wed gas by the ra ok- station. One peep under the 
fuL — but still the boss neglected hood, and the mechanic dis^ 
me. Tkeo QDC day I was caught Co¥Ered my soggy nerves, 
m a storm — but you should 'The insulaciun on this wiring 
have heard the stortn when Js rotten/ he told the boss. 
1 couldn't get started! 'It's soaked right tb rough r* 



Packard Re-WlHng check- 
I up showed 'leaks 'and' bottle^ 
necks' aJI through my electrical 
system. After the mechanic put in 
new Packard cablep my old per- 
formance returned. Now the boss 
pays more attentian to my 'nervOuf 
dysiem' — and I get a Packard Cerii- 
hed Re- Wiring check-up regularly!" 



GIVE VaUR CAR A 

PACKARD CERTIFIED RE-WIRING CHECK-DP 



If your cac is ‘‘actifig up,'* don’t 
wait for it to “lie dowa”“get a 
Packard Certi&ed Re -Wiring check- 
up nott/J It’s the surest^ quickest 
way to locate trouble anywhere tn 
the starting, lighting and ignition 
systems — including the electrical 
units themselves. Packard- trained 
'mechanics have the technical skill 
and the right tools for the job. 
TheyJU use only Packard cable of 
the right type and size, if replace- 
~ ments are necessary. 

Y ou’ll get more comfort, economy 
and safety out of your car If you 
make Packard CertiBed Re-Wiring 



check-ups a regular habit. If your 
service station or dealer doesn’t 
offer Packard Cer- 
tified Re-Wiring 
Service, have him 
get in touch with 
his Packard jobber. 

Packard Electric 
Division, General 
Motors Corpora- 
tion, W arren, Ohio. 
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EVETly 6%*rRA LEA? IM TH’E TABLE 

AND FAR I 
TOO MANX GUESTS 

TOR C+^RVSTMAS PINNER \ 



That'i tha iltucttlon your talepKona 
coinpany fao»i avory €hrl»fffia«> That^i 
why thero moy b« <SalQy» on fomo 
Lons Dlfttonca Chrlstimcifl coIIk# 

• Last Christmas Eve and ChristmaB Day 

— with every available circuit in service, 
and thousands of extra operators on duty 

— the demand for Long Distance telephone 
calk at many points was three^ five and 
even EIGHT times noFmal. 



W^e*re glad bo many faUts want to ex- 
change friendly greetings across the miles 
at Christmas — hut Eorry that, beeanae of 
it, we ean^t supply icrviee as good as nsuoL 
Wc upcet the biggest niEh of ealk weVe 
ever had thk coming Christmas. Well do 
our best to prepare for it. But some calls 
will be alow. Same may not 
be completed. For these^ 
we a^k your patience and 
linderst and in g, T hank you . 

■ ELL TELlFHONi $Y»TIM 
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From the Air— Tomorrow’s Car 

C OME dny the automobile builders will break loose 
^ from the conventions to which they have been 
bound by habit and by their vast investment in tools. 
Then they'U tum to the airplane for new ideas. They'll 
build a fender less car with six-foot seats, 50 percent 
lighter and 50 percent more econgmical than your 
^42 sedan; and they^U tuck the air-cooled engine of 
airplane type under the luggage in the rear. These 
are some of the Ideas William B. Stout, noted automo- 
bile and airplane designer, propounds In a January 
ai'ticle — '^Out of the Air — Tomorrow's Car.*' 

Warriors on Skis 

^HEY sleep in the open in sub-^ero weatheTp tow 
^ guns on dog sleds and motor-driven toboggans^ 
eat rations dehydrated to keep them from freeaing. 
Dressed in white parkas, they are invisible fi'om Ihe 
road 600 yards away. These are Uncle Sam^s akl troops, 
on winter maneuvers across the northern states. Fol- 
low them in the January story, “Warriors on Skis-^^ 



Next Month 

\;^HAT"S the difference be- 
^ ^ tween a blonde and a bru- 
nette? Precious Httle^ and that^s 
only on the surface. Put them in 
front of the critical eye of a re- 
cording photoelectric spectropho- 
tometer, which detects vaiiations 
in hue far loo delicate for the hu- 
man eye to notice^ and the “color 
curve^* of the brunette^s skin dif- 
fers very little from that of her 
fair sister. Science has learned 
many fascinating ^‘Secrets of Col* 
or/' and thaCs the story in the 
Coloioto section In January. 



Marching on Wheels 

RAGGING into camp after 4B 
^ hours of battle maneuvers^ 
the 15th Infantry found emergency 
orders waiting. In three hours one . 
battalion was to maix;h on to the 
coast, another to an army air field. 
Two thousand hundreds of 

troop carriers^ trucks and gun 
ti'actors move 250 miles overnight. 
Ten years ago the army waited for 
the next train. Today they roll on 
a moment*s notice. Read “March- 
ing on Wheels" next months 



Cinderella Metals 

TTEARD about the new cash 
^ ^ crop in your basement and 
back yard and barn? IVs }imk. 
Scrap iron and aluminum and 
copper are the Cinderellas of the 
defense production boom. The lo- 
cal junk man is glad to buy^ and if 
you don't comb your house and 
lot for "rags and old iron” youVe 
missing a bet. Watch for ^^Cinder- 
ella Metals'' in Januaiy. 
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TO MAKE YOUR CAR LAST 
LONGER AND RUN BETTER 



NOW MORE THAN EVER 
YOU NEED PYROIL 



In a vital can be of aid to National 

Defen^'^y makingT your car — ^^your mode of 
transportation — last longer and run better* You 
oan do this by the use of PyToll. 

Vuci ITAT1 puTclinqe FyrDil by ihs ounce for immedibte ujae 
— or ifi eont^iine™ to take with you — ftl youT lAvoritc aerr- 
ke atfi-tiun or ^a-r^Rie. You ne^J only a few ouncca at a 
llJnc. -Simply m.^d it lo JCiLipLino ■ad to crnnkcuD. 

P>To]l then eoea rlsrbt to worLn il^pandably. It le c-arriH 
[n a ftna apray of tiny dropliib! throuKhout the unslni^ henci. 
Theae dropleta apply kiiawn j[»t-ute<tiun of Fyroll (□ 
^’nlvee. tr-Ivo atams, Tlne^ and utber parta. Fyr&iE 
with the regular oil Ip the esrankcaaen too — to provide eKtra 
prolHition to faearlnffa and to other parts In the baae- 
In this wny Fyroil oirana the entire of y^mr car of ho rtf u I 
cont^imiPRlloTiB hard atLcky Btndsi:>- ^Tid the 

rnuBoa -qf RfiutMzqrrcwinii, It awla tha ep?inc to run more 
amoTithly, powerfutly, cflicJcntly, It ticlpB in pruJoTiiirifiir 
enBine life hccBui^e it cuta down wenr nnd ofTaeta repain ■ 





Vci. nqw mure than Over, yoa. pfled Pyrqil, Get Bome today. 

LTbc it Tc^^^ala^ly! Maauf aclured and Guar- 
anteed by Fyr&ii Company. W. V, 
Kidder, Foupdern 1112 PyroEI Bld^., 
LaCfOMe, WtBcoPBip, 17. 3. A_ 

F'llEEl ^ a-Hiiqnj-i pp" 

Ouh aulIvtFn ■■Cnn^ 
itrvlnq Tnan |«i 9 r|a,tlcn -ind YOWF 
Pwhft Oa<>h— Par 0 *-IWAHai" 
will irtitppait i^Ou. n*i| CVtl' 
p^n. hr riMJr Wm 



DISIRIBUTORS: 

ewCH RBiti raapL 
CBueoM roR rptai^ 
flHIlE fAtrtr 



i Pyroel COMPAWY 
I SI 2 Fyr^U R|dp;.| LaCrviKi Vi-Mn>ittSn 

I WlThn-ul ghlt^BtloELi. pIcBie JE-nd ntv m rnpy of ■h-'' 

I lnt«rrjtl2iR Bull-nln, “CiQaacrTlng TrBitppnrEBlI^^n ard 
I Y-nur Fotkethaok^— f Air ElcfcniCL” 



j tJ Send dclBlI* of jn-aT plBn Ibf Dltlribai-nn-. 



I NMHkC.„-„ 

j AddprHH^, 
I City 
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"/f stands to reason, The lower our 

financing cost 
the lower the 
monthly payments 
on our car . . . 



Here* ,*it shows you right in this Figuring Chart! 



JJ 



Wli*n y<m bay a c*r oii rimsp naiurally jau 
wain^ ^iQw cflst piaJi i . i one that ^fTera you the 
lowest, monthly paymeuLSj. sound Inaufau^^, 
and reliable servlco. Here's a au^^eatLon. to help 
you End thmi plan — 

JoEt Bend the coupon, below for the aimple 
C^MAO Figuring Chart that gfivea you ail cai- 
hnancin^ details in dollttfa and This chan 

shows you e^Bttly ^hat you get for what yon 
p»j* * » enables you to figure easily tha cost or 
your entire deat. Thsn compare vaiiouB fmonce 



TkSi jF£an fi in/aSLi&it i^rwifA ifEdiwrt ^ri 
LhsvFwirt. Fwihsti Olds/uM/^ auJ 



plans ■and what they offer.. . see for yourself just 
where and how you Con oave! 

You'll see definitely that the lower the financ- 
ing cost, the lower yoor monthly payniiems will 
bOr You'lf be surprised at how Uttlelt really costa 
for financing an the Oeneria Motors Instalment 
PlanI And rememberp thia pton includes broad 
inau ranee protecuon for your carl 

But leam for yourself why the GMAC Plan 
is tho low cost way for you to buy 
a car on time. Send the Coupun for 
your Figuring Chart light now| 



MO SALESMAN WILL CALL 



general 

motors 

INSTALNIENT 

PLAN 




CEKQUL MCTCIRS ACCEPTUI^E COfiPORATlCiN 
im Brewlwavp Hew Vark 

Plfatt i4nd £apy ^ GMAC figurirtt Ch^ri fir thd tar- 

cit€£jkfei ' 

□ CHEVkOLfT d PQHTUC d U-USUOattE; □ BEJfCK □ CAOU-IAC 



Addnaifr^ 

aty 

Coirritv^— 






-U.5.A. 
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SIUONIZ 

NOW! 



Protect 
for Winter Driving 

Snow, and Cold wealLer Will imn 

your ciu'i Bnlali . . . uniats Simonized. 
So, 1o wave itw ti«aulyr piolfict the lacquer 
or Gik 4 in?l. with Simoniz, right ^wey. Then 
it will lajit longer. And yoiu c&t will look 
gloriously beautiful when Spring rolls 
aiound, Hememberr evaiy car should bo 
Simoniied, the sooner the bolter. 

The Simonh Company , Chicago, Ur Sr A. 



Jq E4ft0i« beauty, b«l«rt «e^ 
plysBg SsiD^Bfiy cSiian. fln- 

fib infJi Sim.^Qair KLMiiBr , , , 
Ja[|iiid. ar paft«. Iniiil dti IIidi#- 
worlU- jaiDDUs proaudlLi inr 
y$ur e-Br. 



liy Whiff nr 
Aqimnablli P^idvcli 
JUtSflri 



(Cantinufrd ffom 4A) 
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Soond-Blide fUm pcajBclo-r 15S 

"Tailfclnf g&kEd Picture,. IbA.,. 31T E. DnlCaxifi fit., ChlcaBD 

Smell elBctrk ieldiring iron fer midget BBfL..„„_ 1S9 

DrakE ELeCtriC WAo-SUi, SdSf H. IJatdla AVc.. Oblpicvi 

Peckelwiiie let teller 1S9 

Mfg, CaiB]ie.riy, IDIT OEjnAC^,. ObtciBP 

Fuie puller prevent* replacement ihecke.. 1S9 

liLttrLtuKp liiC., tT^T Re-VEoAWcKHi AVA., CtlkaEii 

Ptu^-lA electrelytk condenien 159 

AeriWQx ODwratlou, New BAdlord. Mu£s. 



(Continued fo page BA] 
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rfie SOLDIER 

TRAINS FOR 
HIS 

SERVICE- 



ARE 
YOU 
TRAINING FOR 
YOURS? 



■^^EARLY 2,000,000 men are training in our 
armed services — developing their ability 
to serve onr nation better. Millions more of us 
have just as great a duty to train for our part 
in civilian service — to develop our talents in 
office, store and factory — so that we may back 
that soldier better. Our nation, needs our ut- 
most capacity, the best that we can be and do. 

That training must be quick, thorough, 
practical — you cannot wait on slow day by day 
experience— you must have that, and much more. 

Fortunately, for 33 years LaSalle has been 
developing spare time training that fits this 



crisis exactly. It condenses the best experience 
of successful men; it gives you the boiled down 
rules and principles and teaches you to use them 
effectively; what you study at home tonight, 
you cati use on the job tomorrow. It is home 
study, so you lose no time from your daily work. 
It is moderate in cost and easy payment terms 
are available. It means better service, new and 
larger lifetime success for you. 

If you are serving — or wish to serve — in one 
of the fields listed below, ask for the facts 
about that field and our proved spare time 
training for it. 




EXTENSION UNIVERSITY A Correspondence biftfruffeif 



LASALLE 

Dept. 1264 .R , CHICAGO, ILLINOIS 

Pleapt? send intyour fr«e4flr-pggc booklet about thfi Dpparlurijties and rc€iu[fcnicnts 
in the field 1 have checked below; also full details about yuur training in Ihut field 
— all without obligation to mt 

□Accoun tlnd t Bookkt«jplngDSiilesmfi nehip 

□Tnduetrlal Management □EnectlvdSpcakfdg 
PTrAfUc Management OBiiainesa Engllah 



□B ualneflsCatteapondeDc^ForenLanahf p 



□Law 
O^u^lneAii Law 
□Stenotypy 



Nairn 

FftsitU Pasitwn 






DECEMBER. 1^41 



7A 




TIGHTEN...STRENCTHEN 

£ 0 (Mpa/iti 





WITH SMOOTH-ON 






SRQOM HAN DLLS 



Smooth-Oil makes loose parts 
tight , , , holds them firmly in 
an iron grip. Whether yon 
repair merely a loose handle 
OT a fumaoej you will find 
Smooth-On will do the job 
(|uicklyK easily t permanently , 
ceonomically- 

Smooth-On No, Ip used by re- 
pair men and mechanics since 
1895 p is available in 1 %‘Oe.* 
1 -lb, or S-lbn can^ at your 
favorite hardware or supply 
store, or if neeesaaryp direct 
from us. 



It’s EASY lo Make 
USTINe lEPAIRS 



Jvfl ILH 
hot* with 
HADOTH-ON H«. 1 




FElMCf WO^ti 



FREE 

SEND THIS COUPON 

uid wt wUi immil 

■I evp^ of our iDic-in ii-Tuoocti-Qvi llojidbuj^ii. 4Ci 
Ti'Lih URcful Jnftirmailon ofi 
liciw la inM IxirUreB- rvpiikF»^ Crmlnlni 17 U 
IlOlpfuL dkaOTAlUjI. btflkk il LehA^I 



Simo«th-0]i !MAnufM(tiirlnc 
STQ €ommii 9 LEpMW Avt., 
i«ri4r CitT, N. J. 



Ca., b£|»l. 3T 










3)aitwti& SM00TH”0N 



(Csntinue-d firom page &A) 

Teil«r far portable radio bnihirifti 

atctlLot MbdUfUturhlLB- OoL. Detrixlt Avc., ClevtimxiMir O. 

Itadt^ far madam 

GebfiraJ OtK.. arLdBepcrl^ Comi. 

FortahU r*Mlv(r invtrlfr 

AnuirEcHJi TaleviplDEL En4 R-adkg Cg.. St Fayil, Mlnii. 

Campq^ pho^ oadllaf«r „1M 

aud Riidlw Inc., adir A^e., ClcwUnd. Ohlg 

Mylii-f^a^li«f4 III lb* lEghtiag cErcvit — 

amJtg Ojrpr, 6DC1 W, bLcM^gn ulikcavn 



Craftsmon and Shop NoYes Index 



AKt AND AfttlSIS 

^hevy-«ard baclEgrsundi itippled ^9 

Timplola l« cmii hakh with friangla ..1^1 

Wipar far point bruth — 134 

Pan for laltad-lAltar tigilt 143 

AOtOMOtlVE 

SheHcuN far a goraga mochaTik ......^......,...151 

Skid K»ki to imek badjr.....„ 153 

Mandkarchiaf packal on cor doar............... IJ'3 

Holding #»r mat ai-ida to choEk boH*Ff....^.. .....153 

kug holdi imall parti on warkbonch......... .^......,^....153 

lepairing dof kHv# garngav .....154 

Eloirk holdi artkln an T54 

ftiplacrng modal-A FanI frnnktnM 

Hond truck la mO¥« maior.™,,.,,^ 154 

CAMPING, HUNTING, FISHING 

Vacuum buHl* cup h<mdla.p„,.p.p„,„,pp„ 103 

CutHno rod r^lriavai fpwl from wotar , ^_.......113 

leo-barlng fool for flihermon _.._..__...131 



FARM 

Buby chkki cnugbl whh largo if re mar. pp— — 

Elavalor foelE 13^ 

Shall on tank boater. 143 

Fowli kopt off walor fournlain......^.. ............14fl 

Sifiklo-bgr guard far idio mUwir..... ......15Q 

Bom duar huok ,, ,,,, ,,150 

Rabbit guurdi for frull lf*«,, ,..ppp„ppp..p„150 

HAND TDDU 

Ropuiring gr'ip *f hood drill 113 

H^ndlle-g lhu*t mtla! ooiLly _.l32 

SDldoring-iron holder 131 

Hand grooving tool _....... 114 

Lsoio-rivating a haip haak_......... ..........................114 

Slollod nut gripi itad in vita.... ........133 

Plumbori' famo cup hondio tighlonid........ .......140 

MoNil idgo on rult lo ut culip^rt 144 

HOME IMPROVEMENTS 

Radlafar laapi f&t all hurnir..,„,...p.p_.., „...p p... W 

Sllandag; vihralUig woalharilrJp ia5 

If ling glaii blacki to mndarniio hamai 114 

Roinf arcing bniemonl itain 1lV 

HOUSEHOLD 

HoriOihoM ufid ai foul tcrapor. 94 

Solving homo problcmt .........lOG 

Kio4ing-|ilont chock damptr 104 

Brokon photo oUlol popuErod ...1D4 

Eicloiition ipOut on oEican-,pppp,,„^,,„,...,„..pp.p.p..-p^....^p^.p1 13 

Sinker aro Empravod by air ,...130 

Tom*Thumb gardeni ........135 

Nakhod hofo ckeni waihirrg-machinR drain.... 13B 

Draining waihing-machinB oaiily -._„.-.139 

OFFICE 

Clianing typawr^ir koyi ooiily. .....1D4 

Staplor lubrkalod with load poncS.,... 114 

Gluo bruih hnndFa clippod to boftk 13B 

Tripli fpCicrng en altorid typ«writ«r............p...............12B 



(Cantinuod lo page lOA) 
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America is building two great armies 



YOU BELONG IN ONE OF THEM! 




ir Even if you arc not a member of Unclc Sam’a armed forces, 
L you can do an important job in defending your country I 
L America needs trained workers as much as she needs 
& trained soldiers and sailors! The man who neglects 
bis training — ^neglects bis 

’A' If you can read and write, and are employed \ 
iBilk ^ business or indiistryi 1, C. S. offers you a XJ" 
I personalized, proved training program at low \ 
rdLl^ cost Hundreds of thousands of successful 

men got their start through 1. C. S. trains l\jm 
|WQ^& ing. Mail coupon for further informa- ySsH 
PF UFw tion on courses and low coste^ 

TODAY 1 There's no time to wastel A\J|Bf fjl 



INIERNATIONAL CORRESPONDENCE SCHOOLS 

CELEBRATE 50 YEARS OF SERVICE tO AMBITIOUS AMERICANS 



lOX Sfi3EKI« SCUNTON, PEHHA, 

Without cast or abligatiorip please send me a copy of yout booklet^ "Whn Wins 
and Why/' and full particulars about the course htf&n whieh I have Tnarkcd Xj 
Technical and IHOUSTHaAL CDURSES 



tJC^u.LC*aUl^ lufid B^JLdiAt 
Q C-iitlAa ^iBHufKliUTni; 

□ DLmI EdcIhh 

□ Llnrir^L nn-ftPn« 



B ElKVTi»1 RaclDHffliii 
1™ 



G Jlfdjguiltm-q' D Air BnE* 

D Air CandlttcibLic 

□ PrmJtbv 

□ AjnbLt«Eui*L Drvtkxi< 

□ AMbliACitU/* 

□ Aul^ Enci^v Tanw-vn 

□ Aiito TWhiiiDiui 

B AvLtitJcia ^ AVulimi .MihBnha □ TImI- 

ikiU*i-Euaklcic ■ “ ■ 

□ iBfillin EDciaHrlac 
□ CbaanJAtfv 
IHCIvili Enrinwriiic 

B ChL MJbLik 

fkrtiovtai tiucini 



_ ElMirit B^fbUiia 

□ riSM^y Wori g Hi 



□ in«ihw^ EiuiBiHKiM 
PLafiOiltic 



.tlna 



□ noLM 

□ Fi[ich]««r 

B Mubmivt 

MUkM#^loBiiL rd* ln-riTW%HHia 

□ kffE, -of FmLiv mH l^p«r 



Q ^InriPH Fliuiim 
□ ShEKhuuQAi Dnftinc 

S MirH FoTitn-iB 

□ □ Flumlnni' 

□ I'^UlH.T^' FjNR-iblnc 
^ PcweLlfaJ T’fligjbomj/ 

□ PuhliD H'rirk# ” 

O OflEHT^ 

□ RaJIii 

□ !Sn-rwrnv 

ce ¥ni 



□ AecoHJXLtiiif G AdTortUnc Dfkdtii 

□ B^ukluMEid^ 
n Brutiinpi CmmpofidDEiMi 

□ BtuUhAH UaiiMifimtbL 
P CtirivqqjBc □ Ci-ril 



3 A J^'AniHiit PrwPITHkinc 
i ^vu4l -IHlJI Cook*f^ 



D CfvraETicnTiml 

O Co«t AHMMLlllUnd 

□ C. r. A«KMIElEill| 

□ Flim4 Ybu CotUaa 

HOME 



□ R. R. 

SUZIME&B COURSES 

n FoF«fTUBihl^ 



□ It, Hr HqiaiitmBrL □ Etal0ic**sJl3a4 

□ Siuijtu>' EHoibMrLus 

n £UlmL .\I4L^ Wuck 

D SbLp TiTHfl-iH P ij^hep FrvrU« 
U Sk.Mm ElKlTbe p BUud 

□ £emib Filtkiic 

n Struciiml DnEtkoc 

□ ^tnieCuTAL fijftrtCLCM'liif 

n Burvoii'Liic mad 

□ T«l«wnip 1 i CiHEHir«ifTiir 

B Td«i»A^ADfn WueL 

TnjxUlp l>#ln|jqr n TwI m ii 'bin B' 

E W*Lri.-jiir.. EL«Dtr4D iBd Om 
WlhI 4 >a. M»[i-ulweLiLrh4 



□ FreiMfa 



P O^asHl EN^LLi 
P HiF>i RfiLwn] 
n nioilntLiic 

p hifanMC^Eu :^lm Bt Ww¥ 

ECONOMICS CDUHSES 



n n^Eii* PrfcwiiihLflin. 

1~l ° — '' ‘‘T"! ' ’nm—mfc.'kir^ ud TJm AjiIh 



□ ItuLEFKr BnrtaJ Clarfc 

P Bwrvt-hniil □ HpubAi 

□ SbowQud Awt LecjiutEic 

O MH.nu*qmi4. 

p Tita RjiHriU Ukd 

HiJii*?™?*!!, Ci-'NTiiia 



eiiv...... 






l*»i:rriM., r,.n.rT.rnr^r^rnT^^n.r...-.rnr..n 

eai^didn r4tiif-P4ifj| fal«rnrvfliHHl' CdrroriMfiLfmw &J»Ji Cjnaiflaii, UpMfifad'r Mpnlr^, Cwuda 

|h-irafc ffMidimti wmA ffHipot* |« f, p. ff.* 7J idprlopi, W. C. f, Z'nrtOita 
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P. W, 

RESEALS 



BATH TUBS 



You can <]uickJy o.nd easily unsightly 
cracks around bathtubs and sinks, and reset 
loose bathroom lixaires and riles wirh water- 




resisting PLASTIC WOOD 



I N C 
OR T 
at Paint, 
and 10# 



PLASTIC WOOD 




f/ QUIET IT 
WITH 

IN-ONE 

Machines arud Electric Re- 
HtftrAkOr&^tKrate qui^DET, anidcHher 
when lubri£^l]ed perlod^lly with 
Heavy Body 3-lN-ONE OitI Guards 
affHJOst rufit— fnitg down repair hills. 
At Hdwe.,Prug.Grwery, lOf Stor«. 



HEAVY BODY 
3 - IN - ONE 
OIL 



(ConTirtped Uom ppgg 8A) 
FKpTp^RAPHY 

Frflih Dir In ih* daricraom 130 

NiffDlrwa v»wed hs ihfiving mirror 132 

Phdegmp^or i«lf in picture ,,..132 

Ud held O'ft dewlupmg lank ,,.132 

Slake fnpod for lawman gle iholi . .132 

Wol«r-puw«red lenlc agiloTar.,.^,,, .133 

flaihli^hl fin deik lamp for hrhlo-t4p phalo 134 

Photo trayi Fram »^g^«arron cev^ri .,134 

POWER TPOIS 

Spring hold-dawn on iPgiaw.,,,,... .......JOS 

Preciilon drill prMt . ...13S 

Hand grinder far thnpEnn ond touHng , ....... 141 

RADIO ANP ilECTHlCITY 

Mininlure porlohle "micraltrbe" ihrn ....1SS 

Loop nnlennn far In^alin^ '^hidden'" ltntion»........ .ISO 

Tempornjy nul mode of inlder ...a-,...,..-......... 15"^ 

Wove meter Eonneclion for ihort oxlernoi Onfenno....TS^ 
Map on rollir ihndiB for ipolting itolioni heard . . ,1S9 
STORE AND SHOP 

Ptywoed Ivandle holdft blueprint 

Tongi to hondle pipe 139 

Wildinig rod hol^r 140 

Rentoving null from hnlti..,,.,,^..,., 140 

Fovr-^wheel tidnring For ihop Iruck.., . 143 

Shoe diiploy enul and prke card 144 

Altorhing ilringi 1o printed fapi .....144 

Removable gripi la carry barreli....,, . .144 

Auio4ioad clnmpf hold workbench to woll 150 

TOYS AND NOVELTIES 

Buflding-hleek heads muke .,,,,.105 

Chriitmni gifti for ihe table .. ,,T06 

Oame to leit throwing ikiti ...109 

Plywood Santa .113 

Puch and rabbit cut-out..,. 113 

Revolving candy trny ,..J23 

Snow icooter 119 

WOODWORKING 

Early-Americon ttOrOge choiit 97 

InoKponthao bar clampc..,..„. , ...101 

book endi have other uiet. 1D3 

Cutting wcH^ at an ongle on {tgutw......,.,.^..,,., 1p4 

TetaphcMio Hand and rtool. ,„...110 

Scrub bruifi or ionding block for Inthe turningt.. 112 

Rulor dividoi work in equal widifiR..... 120' 

Drawer pullR mudo on fdlhe........ 122 

MISCEUANECUS 

Hand priming preii... 99 

folding 'Jusy bade'' fur comfort irl gomoiL 1DZ 

Garment henger holds bread for birds 1D2 

Huw to dotonnino pitch oF roof................... 104 

Simple jig Cuts w4^ Iftips........ .IDE 

lofblng wire In pipe itoket. 136 

Moklng hnlei tn concrete for rnllingf. 110 

Swivel hnoki held Indder on ronF. ,.„...„122; 

Watch crystal tioldi ipocknent for mkroicepe-n.n.......r. 1H 

Pushing tnddsrs up rough wolli. „.„124 

Dnlleri ceminted wWi calking gun,,.,^ „r.,114 

Shneh&rn is wedgi for ripping hoards.... 144 

Ute the righ! rtnil-, 14S 

Trowel used os hnridle nri dblhlng pncL ^.ISD 

Funnel holds lamp giphei for cleaning -.,1S& 



SUPOfiTANT NOTICE 

It lx UiE jnLcnUan. ot thLx Uh prnTJde- ha rndExa -o-lth 

EELrornBUon HgardJnic tn& latest dtvelbi^inetitK La lEie oiechenLiiel 
DLCb. Wc t&kn UQ reaiHasLbLiLty ea wtu^tlier ttie (UicL-Daurea cea- 
tfLincd La w? ertl-^n ere ewerrd b/ pabinti acuE advise 
Co iava-tleeU subject beigre Enojejng. listing, w ■ac'UJng &bf oI 
1134 pn>duct£, mafblaAi, |Kroc4ucg deicTlbMi, in lo evoLd 

P4»11»l4 lielriUtF r^r paCcut SuErJxiiciiiciiL 
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0 

A KEY TO 

modern shop practice 

PRACTICAL INSIDE INFORMATION 

For Every Macbi nist, Toolmaker, E - 

neer. Machine Oj>erator, Mechanical 
Draughtsman, Metal Worker, Mechan- 
ic or Student. This 1600 Page Handy 
Book Covers Modem Machine Shop 
Practice in All Its Branches. 

A COMPLETE INSTRUCTOR WITH 
READY REFERENCE INDEX 

New from Cover to Cover. Telia How to 
Operate and Set Up Lathes, Screw & 
Milling Machines, Shapers, Drill Presses 
& All Other Machine Tools. 

5 PRACTICAL BOOKS IK ONE! 

60 FULLY ILLUSTRATED CHAPTERS 

Covering: 1 — ^Modern Machine Shop 
Practice. 2 — ^Blue Print Reading and 
How to Draw. 3 — Calculations & Mathe- 
matics for Machinists. 4 — Shop Physics. 
S — How to Use the Slide Rule. 



FULLY I 

A SHOP COMPANION THAT ANSWSXS TOUR QDESTIDNS 
Easy to read and qndetBtsnd — Hedble ooverB^Handy 
size 5 X 6H x 2 — a ready tefeienw that answers your 
Quefitiona accurately, 

TO 6ET THIS ASSISTANCE FOR ^ COMPLETE 
YOURSELF SIMPLY HU IN AND &L PAY A 
MAIL COUPON TODAY ^FOHLV 1 1 



^.ASK TO SEE IT!.. 

ntEO-AllDaii GO^ 49 West 23rd 5L, Pfew Yorlt 

Man AtrPELS MACHINtSTS & TOOLMAK- 



NKiiia- 









TNEO. AUDEL& CO., 40 W. 23n] St, NowYork I 
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/ A 

tfc^^rr /A^TKfjp iv/U‘ 

/Jtrf 7» 

rtWWf 



?A4f, I+Mlfjf' 
n^irAAf /A^A^St^)r 

Wiry 



/a^// * 



75/f^^V / 

Oa, f Vfl: /J?S r4 
Jjf jy 



e?jp i&TT- 
A 

■ iW j4 
sifi^.£}^sy?A^ 
STAr/AV 



^ itV ^^ 



Wfly j Ml y-vtf T^tSiT 

■J» li^ 7V»ff jfw A fl/^.^.f4j*^r 
?Tf jyrtw j&r 
r «Fi- 



y^lUJ^K ^ AJTf A^TTMV. 

AKfXT/nojvr^ 

/S A jf/S JM'jv.fSX 

irtMS 

Afr /^J6 




I will train YOU too 
at Home in Spare Time 
for Good Jobs in Radio 



Thn it ft qukr^ -VL-pr Ea tmjn pif. nidS4 a(F«rp ■ wif ti IDhkl tPp. 
$10 ft uImH *Wf4 fn ipm» llm i few mimtlii fputrt rKWf. P-lfl* tii» 
apporiiin llj rap i. permurHil >ob 1 ti CW cnwlPK Kiullij IdquI-UT. 
Tfacra iM an. IrVu-tidlbf ypIViPinil Tflr Filll (|n*fl KwLL& TcchitEtlPM Sflfl 
Hiaso Op^TPUsTU. :4Tprr milp' *30. *10. *50 H w«fc. , On t^H3 of 
ft tirsii ikniiDdl far DftitLn i^tP iJfd. fH)ll I fllTIffli Tur elnliin lidff.. 
Ih« Jtudla Ipduitrj El e^ElEttJt ■rallSlflfii ftruL rnLLEInai JolUrt |f? 
drtHIKD attlen, CMp Ehe cMJ&&h IrflflW llld TPP11 St, wat bn“ 

1 uftln yau r«f tT^i* «pp4rtPnliEih 

Jehl: Like These €<p To Men Who Knew Radio 

Tlid S§3 iJHHdeutliii iCfttlMii in i1iv t'. P. «P|itQT Lh«iiMidi ot 
Hii^Jn 'f^rlmleUPi wjtlii ftri^ruf piy ftrcanH- IIm rMHUitr^'p bocL p«ld 
Indop^tE-tElL MEpilTdrK, m33]h]{^ JctVldM. IKIIH4 iHil 4Ut4 

ElfliiCt^ r«rtl?Grt tihon pie mmn llun n«jniuDiH> in npiE ki™ £do 4 
|ahd to tliDuiJ.nrt'j, 'Ifpnr' K!. It. f, iTmloEil Itn JId Tcrli'nlcliQi lik4 
ftd!iibtflji« U iIk iH9|wivnlLlgi Ui hiv« thilt vftn fii>El tlnu tt iviTt 
t!iiTi4 Of Tri*n iUhHo biji|it*H9i. tliin-^ of ih^ nuuiy imm3 

JOPi Idi cffih^^Lon *itb AiHiE^ioa. CatfliEDErcLil. PtiUfa 114 Jin ami 
ru1>1k AdfiTftf !3d'dt«ni. H. H. L i]«m jn mt noulred krnwhdira 
of fU4ln far Ehpsf lohi, ?f. It. 1. lr"lM JiV Ifl b* mdy whrm 
Tc-lftTli-L-Dfii ippifri JdIii ku tha fiatalrfl. Ya., N. H. I. Erp.LrhM| nndla 
THimlcImi N«1r4 ewHl mtntv b^uH I1u<r uu Eh«lr Ti«^ ii i*«ll 
#■ tbqlr Iwnd*. tti*r ■» t«OH<irtiiiri.Y TTlAlNnfi. JE* ny N. ft. I. 

tnlTiEd i!ftEn hflld Ibilr rEifular 3obi, Lnd. ejiiIc- ceEti. Euanfr SxLiir' 
Hidlci Hti In itmtu lErH. 



E, Smilh, Pre*iid4nt 
NotifiTidl tladii liurilyta 
EiCoblJihed IS venri 



ak« SJO o ., 

h-.’> 



. W«elt Spof* 



Why Mon|f Radro Tdcknitiianv Make 
$30, $40, ISO o Week 

llftdlp |q ttpfAdj nrm nt thf camiTr't Iat(« latfiiitiiri BTrn UiKEh 

i\ It EtIJ] ¥o\u\E xrui ■rDvriDx, fli* mtItrI Ttl«Vlil4fi. llLa al 



\ Trained These Mw 



‘^stdSi THIS 
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^ifl 

7»*r 

sav*i£Moer 

fjte/A 



AA'f^Jtf^A^ JiWJutiV 
/Anc^ify A 
J^i'fiV 4^13 fly ( 3 ^»/iW- 
■ 4 'A^^ TjM^jU 
^>Tfl 4 ry 7 WJ%-- 
fp / AVjtJS 



}£T^M J JMfSMMf TP-A^. 

ttPO^ JdW+ Al 47 ^^&^l 

/jvtT/rvr^ 7 £u.fA^ A^tner 
^ ii^fVA>r£AV/r/£t 4 ^v& F 4 ^n^£- 
AA^ TA-JryfS/^ >&+S? 

/acr/^ Aift+tf' r^AKrt^i- 



(l^r ^A'MT'TM-ff 
j*jSp lepp^Hti!- 
Am^yAT 
7 Wf J 4 >IU- iVifttf 
TWjf 

VTtprf iAH ¥p£r 



TtiAtf 






i'^JfJS^VAtKT. /n*7^f?JWVto 
^ flFrf' A*ravr Attffi 7 M 

jyfAf^ /Tit Af KJW. 



^^.T^i«MslfPAr 4 

.f^ jis wr 

ctji^p *jf«f 

KM^r H?£^ 



ir*/" ^ 



*wyiv J?A£t/£f. 

Ai/AT£ 




lUr^l-ii' juliicIplBi Eli UriUlltri. I ‘ regi><^nf T irodiilitJw *r* P tcif 
of tDiD^ ri>m!l- HBiilJi] dcTrlrTjimcDli. Ilr3rc llpir SpjLHJQ-.'^u hnn:t:l 
liAlp 4P4 Df iiLuc* Rftdioa. TJiBte JIM UlOIU IUiILJ[LP iJiiit MtifeliPKiL^L!. 
y.vi'ty. jur mklltcfti uF miiM BQ ni UdI<c 4i1hI Htt T^f-Eaccd. 
MJLLLuBI mo^-i 3 l<w tpiscu-, rEp«li-i>^ Hr. >?^ 4 r l&,.U<MI.L> 4 i[J' iaI 4 

ItfidJH iM J.n uic Bud tboliRLttdu OtCrv IM l^lnc »1d trsTf -dl^. 
Ip «fry bnorh. RmU-o !l OCflflRK np/rwrluiil LiCi fot PPicH I sIte- 
VDii lIk |qi<M|rdiCC of liidja At tLOfU^ ID F^IT FP&» LLin«. 

TtH. Eh« ffTT Ikueidrodi SiO-, K9 h ^**X Jhit4 <iF 'iff y^n 
Imin inoWrn Eb lllbilInDiliT 

flegififi^r; Quiiikly Learn To Earn $5ji flO 
A W^^Ie Estra liii Sparc Time 

Nfiiflr PME7 nc3£libi;ic'hood bfTEii np'pot-EuiiKLPp- ■ npf^ Ti>iM E.Lmp 
fcrJuiL-Etui ti> ULikr Eilll^ BVfmy HxtQK Ujillo ieU. 1 ?;JriP ^olL 
iperLiJ l[k.EBll^f 1D Mi 4 m rxm ligw \a il>rL -cuIlLiij In L*n Ehbl# PppiJT' 
limltlbl 4;ftr]y. Vbll jcet bLudla pirLi aQiI iJMITUCEICfllEi |tif bpIlillEiK 
tniL t^D^pNKDE, Far ctil]<.lPrLlne rUFrUnmH ulilr^ Bin Fou iiiLiibiEb 
pi-Bctlnl ■uutrirnc?. 

Find Out How N, R.. F* TecchcE 
Hadio and Televiiion 

Art \o^T> «nip*a t\vm fuf fi^-pARt li'i FRI^'E. l! 

PdIdEi 4pL nAilLD'l 1-fi4Tt Wmw Piu1 t^\^ Limi oppuEEiailJM ithI itUEe 
l^LHBln| In T^lfirtEbiua : tE-lb ibnUE Joy rjUtM Id KadJCi Bfid LtEfii-E 
jOuhti morE Etiin 10« lEllptl FMErt -nifn I trPln^d. LBlIInK KilxL Ihhny 
■rE dalnp ind bifDlDlI. I^JPd ujL wt\m Ridria offEri jtdu. MilLL 
ro4g>m 11k ftrvV'pIcp^ or pisEa- an Ew»n> pUtCltd — SOMi^ 

J, e, smith; 

llcpt. KallonitE Radio Fnifihilo 

' WasKTngtEwt, 1*. C. 



You Aho This 
Professional Servicing 

InstruTfient 

I Tbip irvUTTinarpt Iiuhii frra^llralir 
' Dllf Uat 3TKI vtJ]] Jtc cLII-ML Lhpuei Id 



mtk» In Kudin httLcV ifEtfll m IkuK 
1 -P^tb Eluu W\ fnn ItiiiE JOliE. 3E UD bo UpciI Cfl ttif (oH 
L^otli. ei cfltrEed P-Innjc wlirn mb «?■ «ill»- li bw*hitm- -a.i'. 
ind D.i'r; inliDCEi uud ?urr«iii r Enti rvilEtD.iu»i: hai ■ ncKI^ 
lund. uarLLLiEDBT fur uIL^IiIilb mijt beE^ iJld W P?'4- Vott E0E- th|| 

JnbErLIiiKbL lo kssp ifl pHft of r*iJ* *'■- i^- *■■ 



^£r m£- ^£T?ac 

Af 4 /^ W/J eWi^^A' 



S, Ep SWiJTHi Rrcriifnntj Do-pl-. iNP^ 

National Radio In^MtutCn Wa^hmuton, 0 . C. 
ri^nr Mr. Sl-niLh.: Mail me PElKfi. without -nbtJjni lion, 
yjkUT lil^nape bixik. "ttich in Itudio.^' whirfi 

tiollitd- nU. 1 l^LdiD'H- Hjp[hurE.i,mitiof| ^nr1 tollp TlOW >'nu 
irhin m-PfL ^1 hnfnc In Ik^ Rndici- T^hTiR^ppxvp, 1 Nck 
d-Eil<MinflhQ wLI] ealL I'leaAe wril^ nr print I'ljitEnly.l 



j:h 4’J^ tfiui IILcoLy Ed j^io Rnio 
|3iJJ3liiil‘y Hil^rvj-M-, i.V<Jrl¥ Ai'ilillEr, 
■ ■dJnE^ nUirLikDh AEu'iDLU nv^kE I3 l-i^ 
COUPOIL !^JL|«! jjiariLiilh Nailja 
brlpu mm Dxtn miu,. nKir:i 
PtwiUb*. nkiiEi> ^nlrrv^lmif duty , 

ftL yti lu it Eipi^'vii pri’vuM'p J 

Iihxc- uu-r. ftlAtfi iKrTTitur^B f'-r / 
£Lfba iLaill-n- J^ISiH fiftfrr i+rk-iGS £ 
^/rtlliA_ jT'a K=MAttT TO0 
TIEAI>~ FLkJt H.tmCk NOW; jE 



AddT-t*#n 



CoiTP&M f&ff ^ 

Om ^ee Cofi^ Sda/cf 



H HEVAaDS 
ftADJO 
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I TRAIKEP THE 
MEH WHO THEN 
OOr THESE 
SI6 loss 



Shidantt argiadiiiries sf mine hnvs comptele diar^ 
of Hie lureaut of IdentilicotiDil in Hit following 
ifntes and cities —and, tlity are only a few of mm]^ 

State SuTvau oi Delaware Albany. K. Y. 

£tatc BuTcau ui Fl-orLda Trantonp fl. J. 

State Bureju Maine Canton, Otiifs 

State Bureau of Mictiigan Tutsan Olcla^ 

State Bureau oi Mew Mobile, Ala. 

Mexico PboenlH, Aril. 

State Bureau of Rhode Loa AoGetea. CaltF. 

laUnd Seattle, W^ab. 

State Bureau of TeHaa Madleoti, Wia. 

State Bureau of Utah MiainL Florida 

Lirtc^lfln Nebraeka I^eavenwerthp Kas. 

BE A 

HNGER PRINT EXPERT 

S*peMd*t» ia. Jim^ 

* i I tirW fivch jpw Fingsr Prmf *‘Wt 

I I^tfs^catioa ■“ jPis/iVe Phonography — . 

S^fvtctf'* wbat 1 lold the mta wbo a 



-and 

_ ^ Qow bandJ« 

those jobs. 

And now 1 rc{>«at, hut THIS cLniHe It'i to YOU . . . Jusi 
IHTO mo A chance and 1*11 rraia you to- fill oo JolpDrtaci 
pdaidoa in liie fucinAiing Aeld of jciendfic crime 
dcHCtioa- 

GET IN NOWI Bui don't be misled. Scienl^^lc crime 



defection i^ not as aimiplc as Jt mifhi if s not 

an t>CCu patio a at wfa ich aoyon e wimoul tm\ n i nr mi |jrh 
Succeed. If 5 E iWrufe — a rtal science^ which whci 



masEcreid THB.QUGH TftAlNINO you $djziin 
ihip£ no one can £VBE take from you. A s Ion g *5 you 
live — you sho^d be t craioed expert^ — able to make 
goad in scicnd£c crime deteciLan. 

LOOK AT THE RECORDiNow Over 4^% of ALL 

Identification Bureaus in the United States are headed 
by our students and graduates. They ha?c regular jobs 
— reralar salaries — otten cal lecf reward monej besidES 
•-^ad many of these men knew absolutely nathi n^ about 
this work before they began cheij' training wjcIi me. 

FREE 

® This book takes you fight 

bebind [he snnea where crime and scieace 
edme to grips, li't full of exciting inform*- 
Lion on sdcniillc crime detcciion, including 
£ssdnaiiag rtai cdir bhntrits.* It will show 
YOU bow YOUi at a cost so low you 
ahouldn'i even think of it, can get started in 
this big important work withaut delay. Don't 
wait. Clip tfac coupon » . , send if NOW! 



■ IHSItTUTI Of APPLIm ICIENCI 
I If 10 tunnyiJd* Av*., 0*|tt.llS9jr ChliaoPp I1|. 

I Gcademcai Withaut ohligLEian, lend xuti' Ebc "Blue 
Book of Crime," and cemfleie Bsc of over 7^0 hurERu^ 
ecnployins yoar naduAies,^ together with yaur low 
mieei EAa Eaiy Tczidi Offer. (Literature will be seoi 
ONLY EO perioas stadag thuxagE.) 

Name 

Addresi . 



PARKS AIR COLLEGE 



PARKS AIRPORT 



EAST ST.iOuiS.ILt. 



onin TOU COLLEGE Hd PROFESSJONAi TRAININQ 

Majoring in AVIATION 

ActHdllsJ hj tht HLlanli HuDijrLutiQilenL aE Tulillu luaLrv^iqn. ^'Is- 
fluM jii Lbo ADCTBditnh ILLfflvr InilltaUadlri lH9ll, hiiuEd \>t Iba tl. i. 
ulElDe lif liiiiiJCRiLuiH FeJtftil :JiBCU^Jly Ait^iiET.'' |l, B. i.[ifiruTer3 iP a C4B1- 
IMOTUI OTimruL rM f H^ant int^ Mi^dlaJLltJ' Bdinol. 
ijy and wuiMTiLlfDg Wltli lltn I'uLLhiI H-LbIu Xfoir CVffl lib flyUia 
llLHiil HEd ncchinlral iTRtiilinE. Open la IiJbIi iHkhL anijitilH- 
FOUR EHjriei Had I* B.S. diereat i;ii PrmfflwiHiRj Piiiiini. AviallM 
Oairitiqpa HxlDiftjiBMi CjialnffTlm. Awwiautlul Eialniiriaa. 
TiVKNtT-TWfl Ta.^lSINO I'LaNCh 1H«J lb proTuUlcinil EllffaL 
LtxlDlfii whietk ptepatei anduiia Jiir ilrlLn« eiriiHituuk 

raCUlFtV tIi«cUEtill in. vurl«4jl nelLltl dF rFLulLan. 

ISSfi xnduiLvx. BanilJiiifJii lluiltDd u. of 3 H)D cDiuUki^rdsL 

SViiLiQd lEdJ^nLi. CbphC-Ll? ^IktulliriTiiL nl &M. 

lua-xqn Rkrpon. S5 bnUilLnn dei-flU'il In tt^vA piU[Mitei ciriuiirdT. 

JJurtuJlOtlc'l lEd dlDlHI lixll hI [Iiu CDlliiiL!. 

W|Ji1«r tqnn Janqurr S, Hcaii pDri^nril hr tiuW d-l-]]a.v« ulilni. 

t^lh vrin Reeiibar, Dept. PM-12 

I3UI iMn pjtwm Jim cDuu^ee, t-*i lqui., nt. 



Learn WATCH REPAIRING 



AT Hn(H E YnJik tun ICRTU by cur njCKli-ni uJiil 
criminal evHlrin uf Jjijiiruri&iu uvury part af 
Tlie Waitcn Rvjfi krint; Trad* SI tiuU-e. Fie- 




Tlie WaiEcIi Rvjpa 

punt yoiinw-Jf IrjiP n ndk puslnv ipnallJaii Hif 
Ejan ID aEcer -nrin pfrtin^ cur mine 

OimmJ 1 aull rC'patn'n akV Id. 



cur ecline 
jx-patren an» Id. 
KCDirriLlly cum V<ry aejnd 
lAtartlcnlim upMv lo ibe- 



aiEcr ■PTii? 

cl huilrDDllr^D. 

ilcDMiikd end 
eaLuLea. Fur 

Wiietntln Scheiiil ■'I Walch RepaLrlno 
iU E. Haun £t.. MILWAUKEE. WI5. 

ANY BOOK IN PRINT 2 

Ti+Urcrrf dL jner dwT. W* pay pDLtDic., PtnJldATd 
AUCliDCi, nc^ DiwHj. TiEHiLJiHT ^ ULlMifi. llctlnn, rnfur- 
PTIf^liE^I. DJi^-bynk-uJ, riiLlilrr-ii^i ImkiIli, ^lt^L — 

all at fudrantrtri gatlnqt, nuit} onu- [rt Llmk^ 

tan' I ILUJ a.'ytiik... 

t|9P'P WrILn fur aur rrfJir lllLu-LnETd cila- 

\ HlOffL DJiltfL III I kl-'T^nJIf'. Thii 
^LITles EllhM ilf LinOi,pi<<t IhHiK liT,::.. Tbi* i.iiJWEr l^u 
^4iur rkirlr^LrciH fflK priiFiLuia, FREE II JIul 
W.0W— TOOAYl 

CLARK SON nUDLI«MIHC COMPAKV 
Dc-dI« PIH'l laSJ l<i. w*hfl.j.h Jtv*-. oiiMpa, Mllniria 





FaWdCatlnf C4F'4^r or iiio^hp for mPD and WaMlln. iDtfrflnlnLE PTO^ 
IreaTD It horn* in t&tn [3mc. ELflld IT«r tt*9 bnnXltl 
I^U liilidanpe TTlLilLOE^'" Ob? hid. ocruniLLuiL 

AhwImb LgHPaCAFE 6it3 Qinn<| An„ Pii MalBji^ laua 



Learn CA/?roov//s/G 



FltEE TTIIAI. tJ^SONI Cub in on ymir ihih- cT tn.ibuir— 
At TtOUe— BT MAIL. Han fan! U*W» mm\^\ K* n- 

]icjlr«ica nr# 4 ad in aEMfE- WikE* kExUqr Ihe' FKE£ UESSUM. 
miiElKj EHMcpaldl. Ha cUllraEi^cm. 



ptMn a^fraiT Ai fall Cnn^, w** 




EARN THE DEGREE dKT iTa.O.ll , 

ai PJvliiStF (B.P.U knAry oUi^rP. Ccur^S In bnxlncaa, Mcaimt* 
iuen kiiivv, etc. Iffiw f««a. BaTvrk fDr laipa UdIIcILd aifui ntudeni 
bIciqrv-tQldar AT ONCE^ Na oblEKatleil iit4l*vir* 

TEHALI BAR EXTENSION CULLEOE 
1411 F<»ilrlh AvaniM bapC 4>-lt+ SutlJa, WaAblaatar, O. 5. A. 



WILL YOU WEAR THIS SUIT 



and Make up to $12 in a Day! 

f Let cae TdEi a Hdc olUwcgL tuHea tolLsred huLC 
FjfE'S' OF ONS FiffAjvy COST. Juflt f&iio» mv 
euy pUiT3 Biul flfiev tbe suit to yc^ h-kads. Make up 
bk $12 La a- day cuUy. |■□yTHrtL^ J'lim. Ad 

&Dmrrax — Op AiDJJd^ED'neilH naAcstarv. 

HHD FOR SAMPLES— FREE W COST_ 

Write today for tTlEE detoUa, ArrUAL fiAMFBfiS 
ifld. 'ihirfraie^' auukey'gettlng pIhju. tim no numey. 

H. J. CDLUN, PROGRESS TAILORING COHFANT 
$■• Sfc Tfimp ftxwti DvaL£-2lL emcotew lUifwIa 
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POPULAR MECHANICS 





America Cant Mbit 

Industiy needs you Hn 



Defense Program Needs Trained Men 

I^Erc iL tr^cnnin^ouB stioFtape ot Bb 31 l«J mem in all branehaa of Induatiry. Drt.ft»m^rn, elac^triciiinB, ma(hlTi« dc- 

BiafnE^. rnnchinrptH, ar^ wahM for Joba at Anc paV-. E^-ecutki'es tooz for^Ucn, b-upe^intendenti, FfiAnM^cra., prc 

nKodf^ riRht nnir to hnin-d 1 « th? ensTtnaui daniand Aouhed produetd qF all kJnda. If y^m -nra in one of theao 

j-oo owe it to your coniiitry. to your family, a-pi to ynm'floLf to make yonraelf ev^p mnrc valuable* to climb and climb 
feat a-nd help pi^l through the most important prugrarn wc have aver bad to fait*}. 



Opportunities 
Everywhere 

Home building, ship bnildJug, mnniifa^turLhe 
plantai great utility projertBp road buildiagr — ^v^tey- 
wlufi^e you look you find a demand for men — nn^t 
nhlJ-narV v^urker&p buE men who know more thnn tb^lr 
fellnwa. wbo ur-L- better at their Jobs, who know both 
theory and pratitltse and ean therefore train otbor mc^n, 
ihuB- riaing' tn nuirq and mure ImpurLanL etationB and btiinit 
of grcaicE' and irreaiter help. Praetlen-lly e\irciT(? induntry n 
includi^ in thfpac needing MENi traln-^ men, akiUed rnen 
men with- a-mhitlcin and pntieb^ 



Learn of Home 



Rich Rewards 

liL bLihHna (iTT uklliiHt mm ihi*-. 1-n^uB' 

nr nil hl-iHj-^. in nw UnU-< 

aoilv-i- Ip t^rriTlrw* l>fir> Thvy iriiiit 
thw n«*i iwitm jnihI iJw^ PT-e- wllllit^ ui- nay 
for chMr K«Tflc«. ttnii ii«n^*^lH>r thin. 
ymi TMH diNty lair-HM-cuniua-H riTr >Ma- 

Z^r pay tluw jniia prainihly w^nr Iwpr’S 
iDir. TrtLl irip HiDiirPn for ndvnnrmimt 
□JT- r^Tib af^-BiPTr Fr>rfmmi. pujwln- 
tciMiAnEH. fac’tDTy marLiecM^ must 
LP lErTLwn from 'J||> h^nbu, aaid 
hlirvly ymi kmnh' |tiai.1 thP ifUL'i 
m.udiM, who iriE" tnJf»n?w 
ev^rytliLnu; li- to hrvow 

PlaiUE tllp Jrth WILL he- 
Rr^t. BraE <it Aik. ujAdar 
^1^ pnaDEii. Ei-iknitii:j jtev- 
gFnm. tAihK IY\T snrrtt&oti- 
^i^Ln IH'IHI mr -^Ulprl 

mwTi I-IH) rlofn-'t tWITT I." 
Pmh trw far In tn«t 
futuT¥ for: 



Over 40 yeare igo- we developed a ayitern nf htime atudy wbii:h baa 
b*lp«l thouaaftda of men to important pn?itiona in the mec-hanical and 
biumepp world. Thoae oC yon who havo eollege training, who 

haven't the time to go away to Bobool. who m«»t bEARN AS THEY EARN, 
can g-ct oducatii*ci in your particular field'^y^. educatlun of college grade 
right in your own huUiE.. Beet of alE^ yum 
can atudy when yrm have the time, and 
above everythin! yon wall have the 

ccmmt;kLdatLon and tbe respect of your em- 
ployen in doing ao. Real aaaured tha.t 
every luperintendent, every factory man- 
BiKEr, every aeneral manager will hwvo kEa 
eyo an LhE man who puahea forward, wbt> 

Tieccifiniiuai the great nited of tike day, and 
who hna made up bia mind te be one ol the 
lirat to make 




Results 
C e n e 
Qwh^ 



Gef fhe Facts 

Caatk -All yau lure Ijh ifa ta Rnik out 
atiinJi |hip |vpu Ell [rAlnbracj la uH. Uiv -tfi--. 
tpkkh MrMi uir nutliiiiP {rf* HEULly. HiLh TilPtorlvH 
lid* Ehy sUrr^Jnvjf nil CiEkiC-y min. LH ta WrklT U" 
r^r i+iiij Lhf TIICE4 \S nD COPt AIKL W\n 

«:iOkLH^t>lP'i> >nf -any hind. XJrt titiii 1«jL:b.k Hi.'huOL. H4I« 

vf the In llir (^iild. AK^Ji^ln 

Ihp- mntKHli whkrh rpn tin pi:* mur-li hit‘ >ihj. i 

ChilB 1nfC«Tnpn|1pr' ■!'««■ ■« that yi?iM ^■mr^ multi.!- U|j- I 

■mknrt EiulpPly I? k^% a-lnrlr^ *m IPir tikwi |n |.hu^ nji-. 
fllliTbrni of K ttpI »Tmi>itU]mi. p»n3 leinl s'mJ- Oe d 
Uio EEfBUHi |KTDBLl>le tic^]p III [till prcHciil □mcccievK^r 



Business Welcemes Applieetiens 
from American Sohool Advenood 
Sludenis end Graduates 

Whenever trained men have been badly 
needed, hualneed- hiiia been iiulck lu lay, " W^ 
wetcome apiplieatJonu from A-mericim Sehixil 
advanced aLudiftila and graduatea/' We 
maintain, aki employ me-nt placeEnent pc-rv- 
Ice to help put you in touch with, ttie b^at 
open Inga, and wc mmke no ei^tra charge 
crf any kind fi^r thia itrvicor Write now 
for an autliap of homo study tt^miJiK 
eouraefli eheck |ho wiwpon indicating your 
preference aiid mail it proTnptlyr 



AMERICAN SCHOOL 



D«|lt, CMS. Bnul at Hth, Chlcaio 



Merkp Ctipend Mail This Coupon NOWl 



AHICRICAH SCHOOL, Dept. Drexel at saiK. Chitpf* 

irfrAmtf rWSfli/flrtart. Pleaflf? FREE and pn«tpakl, buLlelln am! detulla 
UE Ihc SubJertM clieclufiri. 

D .%1 r Cufimtlonlu g □ Reia tl Metcrha ndlwlnfi 

OOoit Accounting 
□rrwL-tlcal 
Boakkccnlng 
□Ec4-no^mlci or 

Direct Beilin [( 

□RrLvfflte SEeictfliy 



DEIccl Ik Ga .1 
Rcfrlgefatlcm 
QArchlt««yrt 
■nd D-ullding 
□Pi-umbinA arid 
SCeim Fitting 
□Automotive 



GDiafiClnA and QesEdn 

iDf 



E-n Ailnat!flng 
□AvEHtlon Drafting 
□Aviatloa F.ngEncfirlng 
nBue-lacii Mtua^m^nt 



I □AcrountlnA bi 
I DSatcamananEp 

I jVOtWi 



: C.P.a. 



g CHimel tuKlueerinA 
Surve^i'LEiA A Tai»- 
AmfshLcail Zlriiltiag 
□Sheet Metal 
Pmttcm D^iiftlag 
□glceCrleAl 

EP ||ii 3 eetlng 



□ KndiO Bfitt I'elevULDfl 
□High S4.-bODl 
□Home- EcDEi-QmJex 

Cuuraea 

□ Duilnm La w 
□l.ltwrai Artp 
□Meniihe nice I 

EiiiAineerInft 
□Spop MaiEiBgEmcqt' 
□Tool MablnA 
□Bcttei Fmcmami-hlp 

□Kflill-ie fiadi RaEler 
Wurk 



, OGTvprrhjEJR . 



Adireii, 

CHtf.. 



. dpf. 



,.?rjiK. 
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the profession that pays^ 






Accountajits command good in- 
come. Thousands needed. About 
20,000 Certified Public Account- 
ants in U, S. Many earn $2,000 to 
$10,000. We train you thoroughly at 
home in your spare time forC. P. A. 
ciaminacions or executive account- 
ing positions. Previous boolckeep- 

LASALLE EXTENSION UNIVERSITY 

A CORRESFQNtlENCE ir^^TITUTSON 



tng knowledge unnecessaiy — m 
prepare you from ground up. Our 
training is personally given by 
staff of experienced C. P. A.’s^ 
Low cost — easy terms. Write 
now for valuable 4S-pagc bock 
free, "Accounting, the Profession 
That Pays.*^ 



Dept.lM-HChieaj^D 





Lcun b(k tO plan bijrlUl Lnfr«, tf> Lakn nooilJiu^tlDit 

are mttHe man«r aa ib«Dk. U uiMo-ttie-cnkDui4 IhkiXa on 

tHkUdlDi;, MilnuLLaK, Atul cnaeruUiiit wbicb »ver In aju inicfucliuE 
*^y. thc .BL|lk*eaLi lEtil c*fpifmen% bulWKni. nwl «oniT»rtciF* Mhuuld 
Xaow to wane tb£ uuui out nt ib«Lt inha. KooE fYuQiDK. TIuq I3t»1 
E^Utklre. Ari:blEi^uni^ I^H-wLtvr Ar^d EmEItckTIdh, FaiiiEaiff 

iwid UtwoTfttlEis, HeaiLEtji, AEr I'DDdLi-lonlii^. nulldLait, Contrek^lipg, 
Cbbcntfi ForiEiA mid. oEiw Hubji^u iiLl wt\i coHtseH. 



Carpenters in Demand |['d,Vion 

V&at pubUo wnrfcfl JnjIm. luiD^eMt PT&Jecla, ukd 

1 ba rapLn Kmn'tli raf bnioB hnl UILtih, are maXliiiE: jabA 
far MfeN WHO KNOW HOW. THEM Iwoks stTP «raDlD?B 

you ijuk^k UidihLiiii. With then jDti abnbjIdJI'i:- bO 'b*vi «ver 
*frkkf lo UiokJt aay Job, for semhI foct-B c*n pabii«heti: pa 

I^MUlO ib A liurry. cli»c HitajectF. 

Cwpan BHnsi Nm Iftoofc* FREE F«r ExHntlnirtlorl 

AMERICAN TECHNICAL SOCIETT [MMOin-l4^» lUr 

64lS« IPnxH it SSth itnHt, ehlupo. llUiialE 

Tm iiTwO' 4hlp w lJU Up-Do- II bU mIUdd of stna W|. "hifMlnEj 

iH CnablfMlJu " WjLbciuL Mmf btilifolkili U iM/y. I NUIj^ EEk Ml' 
w A ruJl^v 4 h t*n l| «■! *«nh V-lki. ood 



SSi: 



. BliW l-M P»4*l 

uj- uui«n ] IM 



r,i 4 lPk«UBI. 

rJs^FTM 

utaT 



In t*n I «■! *«nh v.ln. ood ^tn- 4 lo.t<ci 
DrUfi oi «Ur BM-* Hi 1 “ ■** BtiMiwM 



Adll-HF* . . .. .^... 

CilT . p . . . . r . - - . , Util* 

■IlKh. A l«lL«t HIoEUI^ }r»W IHP, DRCUpoEklD. HBM UlL hdilc^^ 

ud tbi.1 -id ■!. IteH DO* bMliAirt KU u Bi ,rt£*e^K*. 







RAILWAY POSTAL CLERKS 

$1300 First year regular 

MANY OTHER GOVERNMENT JOBS 

CleritB — Mull Carrie™ — StenoeriphcT^ — TsrptatoK 
StiLtiH-tibal Clierkj, elt. 32 T'aub Clv^JL S«rvkc Bouk-^FREE. 

men— W^OHEN 

M^U Cgapon jm?iipiiB.telY — loday eure. 



FIRST 

YEAR 



COUPON 

PRAM RUN 1N9T„ I>*pt. D196, R«rh«t»r. N.T. 

CH^tleEtien ± Rlub m«. vitticHit pape 

book wHli Hit ef U. S. Governiscnt bLir luliiJ posl-n 
Uc^p. AcIvIbb me a]jKi rcEBTdinr ualftrlea, baiUin, 
w&rk. TU£.libEir T«ll me how to Qualify tor a 

lH»iilgnn 
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Address..-. 



POPULAR MECHANICS 










SPECIAL TRAINING 



with a Personol Educational 
Service It offered to you by the 



INTERMATIONAL CORRESPONDERCE SCHGOLS 



Qf iCf^AHTON, 



TECHNICAi COURSES 



Air Conditioning 

ScHoeU 

A\r Condif^onfng 

Heating 
Plumbing 
Re^rigeratlan , 

S+aam FiHer 

Cfaemtsfiry ^Eheols 

ChanilftryH AnalytEcdf 
Chamical Englnaering 

Mf-g. Iron and Steel 
Mfg. of PeiEp an d Pa per 
Piiarmacy 

CIvtIp Arehltoetural 
and Structural 
in gingering Schools 

Afchftocture 
ArchitocturftI DMf^ing 
Bridge and Building 
Foreman 

Bridge Enginaanng 
Budding Ealimaling 
Oivpl Enginaarfng 
Ooncrote Engineerrog 
Contracting and Buildiing 
Highway Enginierlng 
Retail Lumberman 
Structural Drafting 
Structural Engineering 
Survaying ano Mapping 



Electrical Schools 

Electrical Eng^naarlng 
Electric Wiring 
Gei tnd EFectrfc 
Wilding 

Industriat Elaetrleian 
LightLitg TachnTclan 
Power Hoojt 
Pi-ecficaf Tefe-phony 
Radio, General 
Radio Operating 
Radio Servicing 
Tel a graph Engtiraaring 

Internal Combustion 

Bagines Schools 

Automobile Technician 
Aviation 
Dlesal^Elacfric 
Diesel Engines 
Engine! 

Mechanical Scheals 

Airplane Drafting 
foundry Worlc 
Heat Treatment 
of Metals 

Inventing and Patenting 
Machine Shop Practice 
Mechanical Drafting 
Mechanical Engiiraeflng 
Metal Pattern Drefting 
Mold Loft Wori 
Reeding Shop Bluaprinti 



Sheet Mitaf Werlcer 
Ship Drafting 
Ship Fitting 
Shop Practice 
Siaaf Mi PI Wortan 
Tool Designing 
Wood Pattern Mating 

Ratiraail Counes 

Afr Brats 
Car Inepeotor 
Locomotive Engineer 
Locrsflfiotive Fifeman 
Raifroad Car Repairer 
Ral freed Section foreman 



AcoEfemte Schools 

Arithmetic 
College Preparatory 
Rnt Year College 
Grade School 
High School 
Higher Mdthematlcf 

iustness Schools 

Accounting 

Advertiiing 

Bookkeeping 

Busineix Correspoadanca 
Business Management 
Cartified 

Public Accounting 
Commercial 



Stoam Englneertng 
Schools 

Boiler Making 
Combustion engineering 
Engine Running 
Marine Engines 
Petroleum Refining Pjant 
Stea m Electric 
Steam Eeginat 

School i 

Cotton Manufacturing 
Tejitile Designing 
Woolen Menufaoturiing 



Cost Accounting 

Foremanship 

Salesmanship 

Secretarial 

Stenography 

Traffic Manage ment 

Civil Servico Sehools 

City Letter Carrier 
Post Office Clerb 
Railway Postal Clerl( 

Languago Sc ho o It 

French 

Good English 

Spanish 



BUSINESS and 
ACADEMIC COURSES 



If you catt read and write, 
and are willing to itwdy, 

WE CAN TEACH YOUI 

Otir aim is tu OKplaifi every* 
ihins ED clearly that the ™h- 
jeol ifi iniidc cilsy to 11 iidersUind, 
easy in reifi;ciiib*r+ and tbe 
prinriple!! pro cpfiy to apply. 

e SpocTaf sorvJco and of fen - 
fJon are o^woys given to f*e 
ifudenf wbo ma^ need extra 
hefp In order fo underifaDd,. 

REAIONABLE TERMS 
MAT BE ARRAMGEQ 



I The 5uc(«s&ful man ROES todoy whal the failure 
I INTENDS to do tomorrow. Mail this coupon NOWl 
I 

I tnfurnotlonal Correspondence $oheoEs 
I Box 5621-Jj Scrantoni Pa. 

I Flea&e send complete inforniiitlois on following gijhjed: 

1 

I or Qinci'Aii Ed-\ictiiiomtl 

I pH 11 'AiaVA frtf' J 

I Nam^^ - ^ 

I Address 

I Employ by 

I PreaerU Ponitinn 




n 



j 



DECEMBER. 1341 
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CNTER IN FEBRUARY 






iMnt't tiw REAL appori 
Kjnltylfi aircraft monuifvc- 
luring . i k an ^ppgrtvnily 
lhal blpg^i- pay at 

lha Hart, foifar ad^vanca- 
mant^N tH* rt^Unty ^ P life- 
liftM CAiraar. It'A not In #»« 
rautinn nionucil lobar artil 
InocKifi* oparaMne (abf. 

U'i In ih* inara ilctlladr 
inoPB tacl«Ll(pl dutia*^ 
such ua Inipactian, powar 
ptanl Inilollotianf fin^V 
USSaittblyr aMparlwiantol 
work, and olhar ipacinf- 
liad dutiat tbot only p 
CArttpcirallwaly law man 
hava had tha foraii^ht la 
I|v4lify far^ 

Among iuch man ora 
Hia Dvar 32 D 0 Aara liTkli 
■graduolai new holding raipon-ilbTa [obi wllh avar 130 
landing Bvlallan flrmk. Aara l.T.I. trained man ara IN 
DEMAND * « « or* markad man in AvIatfanT Follaw in lhair 
fwHstapa and taka tba fuflaitadvcinlaga of tha matchliss 
appopiunlliat far big aarning 
pawar^ partahpi odtlairamantj 
and DulEfonding luceais hald 

avt ta you by fha graafar 
craft induttry oflfia future. Avl^ 
atlan laadan fay Hia Induftry 
win ha va planty ^ roam far you 
THEN ... if you ilert oat whara 
thtrO'a tha moEl room NOW. 

Find out haw Aara IhTiCf Irpill- 
ing gi¥a» you fha kind ef a Atart 
It tekaf ta STAT Ifi Avlolion. 
WHta and tall us what you want 
la do and Iw in ArlotJan d i ■ or 
[uEl fdl In tha EQupan and land 
It in HOW. 



aiRO IMDUATfUEA TECKJWICflL IMATITUT! 

113^1 WIIT 3AH JlilHAHiHa lOJkll - L-a| i-WOr m. CatlPQBMiJi 

i»erpJ 



-t-ls 



- ADVISORY BOARD 




■GUlTLaaOU JOHli K. PKMTMEOr C. A. WAM DUfCN 



•UcTiidi pH^ianrilM 






Akaoft 



AiTW JHDVflllEl 1 ECHWCU iNiTitUYE 
SSSJ W 4 il £M fMMhdlc= tM 

htiHi Htid m* cwnpkli Atr* ITl MnirtO: Im- d £dh*H in diKV&k 

¥««I3 »hMl; □ 1^ □ Z □ 1 □ 4 . rwi Ubftt 
o S, □ i □ a, □ 4. YfeVi ErtpiMtT^ CnJt^*7 O I, □ Jr □ 1, □ A 



_Aat_ 



V 



c«r 






ELECTRICAL TECHRicuis 

URGEIiTLY NEEDEBl 

Ak-4 le Itrcnt ^^mnndr To fill 
n(!-ed, an -ruldUlcinal will b^-iia Ftbruan' ID., 

V^fU ftWM'L in lyih.^lhDi«Ji to |]«fr iHAtrUCUDR is 
rL’-RiilAT mLiu; f!auT5x Ihnt han pre-po^rod 6,O0^ 
iikuiL far CJi4i cltcLricaL Beld. 

TTiiA A|>4Ciil d*M w(]5 ^niibtw yan (e mialifr f<?r 
tji-i.i b^tL-DT £EiT:4:trkcaL jahx and you can uvs vbIu» 

■U* m0Fithii. ULLbb JfE-HJ-iuilrn IloLiI ExcrtLcnL pu- 
■ltioTi3 H2S -enqfiEiR««tu. ■.SiniLEtiir apiiur- 

tuailErA hvk'aii y^\il Jor 



3 22 TokaiTiB Artau*. D. C. 




STUDY AT HOME 

With A Oharlwed Educational Instittitlon 

C4n0uctld bi* OorrtApKinikinicB- 

Cvul-ktf- hn Arur fr~'~r — : t'hUnHTfih.j-; T'^uruclmii PuhLic irwldi: Lbdvjfl Tiirb- 
cnifanirBi l^igitbdlocy: i VhjiKic«i^ rh*fiii«lf3r : C^lonr: RrMra;^ THfuIi^: 

Ea^ : Bu* 1 b 4 iI Trk-Trilfli;; ilkaKiiinEiM. 1 ^ m_ikntKH; ^ErlcutiK^ EhO [h E£H[^ □. 

SKOknJ, dvh. M^h^nk*|ii iJnlLuifi ^TuhulHtuu, Aiuliimiitl-n. Din^ 

A<rLiuaiuLicti, i^'Vtiiral, io4iiJil3n.il;, Ihi^h-nj, hrCnAvum, Uhijin#, UoFIob^ 

Balri^icrHLJn, Air C.'4^Q>]rt.I^nlnii C;hADiird. Chu-Lnvd. 

McKi n Ic-y- R hc?vv|| [ncorpdi-BtCHi , 4ei.fl-l|iC,, Sh-arr-tlAfk Hoad|i -ChidC'^ 




BECOME AN EXPERT 

MEAT CUTTER 



Nitipojl $<IiddI af 



DhiiL 



T 


ECNANICS-WELDERS 
- COLLISION MEN 




GOOD 

Mighty 


JOBS and 
GOOD PAY 



E*s-tt tiijf money n&wT Our ifraduatefl report top 
bluny in defense work receive deferment. Many In army 
set speoifti isitinaB as trained mechanka end welders, at 
hlg-ber than re^rular army pay. You luak-n liy dainti. 
text bouku^ PructicuE Vi-'erlk., Expert tcpclien+, Ferwaa] 
uttchtiun. Low tilitiun. Shnrt Cticck the 

ya^*A like and mnil aY ONCE. Ydu'll get owr biEi lUna- 
tTAted catalog and full Information FREE. 



Gfia^h tfiO Trada Yo-u'-d Llika ta Laarn 



□ GampFtts Auto Mt~ 
G ha nice (Including 
Dieael> 

□ Alltn Colll-Blnn 

tf Mam FEnithing 



□ Electric: Arc and 

Acatylena w«ldlne 

□ Spraj^ painCirtg 

□ Dodr and Fendtr 
Dumpintf 



Ask about our ^*Pajr Mftor OrMluatioti 



]SE|UnC.._ 

A ddri?5H. r.„ 

Mail ike aboes at tmee to 

MICHIGAN 

TRADE SCHOOL 



FREE 

33 RA4E 

CATALOG 



375 S Wtwdwanl Ave. Detroit, Mich. 
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POPULAR MECHANICS 









TKe 97 found 

Weakling 

— IVho became “Tfee World^s 
Most Perfectly Developed Man*^ 

‘Mil prove that YOU too 
can be a NEW MAN!” 



I KNOWp ni 3 rself 3 what it mcsiii to have thti kind of 
body that people pity! Of cour&e, you would n^t 
know it to look at me now, but I was Ortce a skinny 
weakling who weighed only 97 lbs. t I was ashamed to 
Strip for sports or undress for a swim. 1 was such a 
poor specimen of physical development that I was con- 
stantly self-conscious and embarrassed. And I felt only 
HALF-ALTVE. 

Then I dlscoirered "iJyflaai/e Tens/on." It save me 
a body that wcm for me the title '^‘World's Moat Per- 
fectly Developed Man/^ 

Wrhen [ aay I can make you over into a man of giant 
power and energy, I know what Tm talking about. Tve 
seen my new system, ‘^Dynamic Tension” transform 
hundreds of weak, puny men into Atlas Champions. 



Only IS Minutes a Day 

Do you want big, broad thoulders — a fine, powerful 
chest — biceps like steel — arms and legs rippling with 
muscular strength — a stomach ridged with bands of 
sinewy muscle — and a build you can be proud of? Then 
just give me the opportunity to prove that "Dynamic 
Tensjojj" is what you need. 

No ^'andsp'^ or "maybea.*' Just tell me where 

you want handsome^ powerful muscles. Are you fat and 
habby? Or skinny and gawky? Are you ahort-winded, 
peplesa? Do you hold back and let others welk off with 
the prettiest girls^ best jobs, etc.? Then write for de- 
tails about Dynamic Tension'* and leam how I can 
make you a healthy, confident, powerful HE-MAN* 

"Dynamic Tension'- ig an entirely NATURAL meth- 
od. Only 15 minutes of your spare time daily is enough 
to show amazing results — and it's actually fun! ^*Dy^ 
namic Tensian'' does the work. 

Send for FREE BOOK 

Mail the coupon right now for full details and Til 
send you my lUiiatrated book, "Everlasting Health and 
Strength." Tells. aU about my "Dy- 
namic Tins/on" method. Shows ac- 
tual photos of men I've made into 
Atlaa Champions. It^s a valuable 
book! And it's FREE* Send for 
your copy today. Mail the coupon 
to me personally* CHARLES 
ATLA!i» Dept. BM, 115 East 23rd 
St., New York. N. Y. 



CHa$^Les atlas 

dor ef t Itle^ 
'Tlir World's Most 
P«?rfc6tlr DevCi- 
ppHfd Men.'*' 









CHARLES ATLAS 
/ Depf, 115 Eoit £3rd 
/ New York, N. Y, 



I WAklE Ehc 

nf "‘Diinttmie rewsism" will hftp 
Tnjike li N»w Mhfi of inf--?ivp me ii 
]leAlth^^ hiiKky t<wly aud biH my^cular 
ilri-ElopT^i^nt. -Send me bciolt:, 

Everia^tlne and Strcnstli.'' 



NnCnc. 

I or -bUTilc jhf0C-hj4|^) 

AddT^»9i 



City. 



- — -....-...atate, 
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Do you want 



. . to go to College? 

. . or to enter a Profession? 

SKUi WiYfit. OtU^paiAVr Bt&aiu C^dtu^i. 
OpSi!miin.EmiMiIiniriBX'hiJopM;f,LfU^ 

, . or get an Office Position? 

Tff Brt anywhere, you PFacttcady ‘SIVWT 0Ale& nicH Stb6oi 
^r^T. Ydu cji£l codji|>tai4 uur MtnpLIdi^^fi J3[£lii i^booL Odujh 
t borntov Bt ITABT fid joar Qma and AbUiedEd 



Jn Starr tJiaii fit bomov fid ITABT fid joar 1 
pemJk £}oulvBleflLt to raafdfiDL fioSi^ wd^Ik— p 



perDUU £:;auivBieflLL to rauafiOL fiosi^ wn^k>— prrpM-es you Ter 
^Uofcc, |^frE>rgfk!^oa4t cindiBlmtlonBi, ’boEtateOr iDdufft-r^. 
atoDOfird texdd himdaOiHL DIpGouia. lift JJ.H. vub>^tl 



JlTjGottit let U.S. wub^erti 

*irtt[Jr fllnRL<j BylsjwCo 31 ^3fOlnKl. Low tuJttoD, etay 

teroH. AnKiinui aelioor.OilGfiao, ttL. 1331 — bhIdc^ 

I tOTfu iloliii yijut hifili BdtiHKL oducaUDEi >{ 0 w. wri%i TODJkY I 



High School Course 

at Home 



^Ma^nitishjn^ Yeors 



• Ibnerlun 3«lt«»l', Dipt Ht4S, Dninl An. It dlli 3L, Chleifi, IH 




Ofntlf’inPTir pfsnfl PW FRKn Infr^TWitlcjn pfvrrfinR aprc^laJ tftiln- 

Ibl Ju fiblijL'OU cbec^^ bfilow. No otiliifficloEL oxi my part. 



□HIAIi SchEHl Courkc 
nAc^Uatlrtd «rt4 Aud^fl-r^i 
DArchiiceture anil DillldtnA 

□AMtPEnotlTO- EnAln-HZ'i'iJS A 

□BkiKln«4k Mfidaa^aiOflC 

□Arla-tlon 

□ElKirfecal EnilUHrlaA 
□EtBC.. B.D 1 I Gua REfrlflcmtiun 
□Air ^ndJtlpnJnA 



i 
1 
1 
I 

i 

I 

* 

I .V-ffifw 



QDIciel EnBineerlnfl 
□UfatidhO antj ICdcaiAA 
□LlbataJ Ant 

□PrlTBtc RecrEtmry 
□M«obiai^lGi1 EdOid^Ylai 
□EladilD and TElcvlBiOn. 
□SnlG*mwii4iitp 
DDdAlntU Law 
□RctaLI bfcrcbaDdif InA 





Q * 


Hr Ulitiest 

^hoose a 


Hoating Cvnifori 

1 ion 

1 qI II eURNER <^r 

IsHUII FURNACE , 



Htrvty 



n 






rur 



rtTU IkIP' ~ 



— - Itarn 



ICu 



csli^rtccG 



dlL ji^lrrj 



niivE 



iJWHir 

HaatliEB; 

Llnlt 

HS-L& 

Bur nor 



ROOM HEATER 



Tdoj Mbve moiNujf 
TiVTr u^iijirii ii 

Lfitll. w4M7Eh«'l‘ ^LL 

liiii'U ] r<.Hiiri 4>q- ^ 

Iun«i!ii7- to hCAtl 
tlii IJICD Erlcu arc- 
dc-cLilMtIy L«i«^ aus- 
[a JfiLi^c- vtiluL'iie arvd 
■Ihi- -^iiJiill-lim'ik 

ttnv, r^f nn- 

lliri:iUi^li- 
out r-T Bjyw Fiicl 
C-aiin]nLTi4l«[i— Loc- tin- tint pimiinriaii-.i HTiHioriT^- 
UmLCB tllDC. Ulintill fnmi iii:| 

AOill ^lc<llvc-r nil OKcra volumu t>r hnni j-i4u 

lltiU' 1 -LH.iEni-J 'V^iLJr rlluJU.-*: tif DUinlCli — HOIHU 

ullh i::i>;|f-iiNinLH.Ii|i«l Lucit . , . liilii-TypC- 
Cl] Ihlirmn . . l nml COmiilrlT |iutnrr‘|n3l.r- tlLl- 
UMmlrvff Furr#J:M!s ih'ai. >** 

Uvw^A. hn ■ cwip!»--nt flow — "n "^iR-owr-on-^r"' 

Wkih tal^owcT.. iB fart<^3 knto roomit Tlin^ 

nUUh ULl MCE D L»] ] CfL 



(5UN-TYPE 



FURKACE 



WHITE 



LACO 



Srt |-[njr IxA^d d«alrr ta^ny 
ter Iw Witw Fr« FiiJdtn, 



UTfc nmO ponlfwrd r>r let- 
many plHLCs. lew rrLci:H] 



OIL BURNER CO. 

Union A^wnin^ -Brlmiraldp Iffw* 



Sav tfou ft lid Poj^utdr Meth4LniifI 




■ l:v» 4 ^incn^]r^ numbeiB Dl great aLi^ 
IEdch ojid n^uEdnic iluiUMii^n iiit mlil- 
iDTiF mid private- plnnca lueojL niar« 

Jn^xk— ^Tijd ar^fFWldEalTlg- DIlfHhrtlU1.>- 

JU»— ihkljiihl 3E$tTUm>rvt l-netiElefwnff 
r . . vrLtli DlieiraEi plaolfi liunniEiout 
bixnVifiic-CqnTfv^ fllr-llnen. 4ind In. Chvll 
OervL^ at Army and Nvvy v-lirrvitL lipijn^ 
Eensmee deitotc. Civil aerricti allewi'ft O 
moTLilui |THiJiiihf(- .t* -rtempiete ^ubotbEu- 
ILon. lor a year* ex[>ntdoru 7 « tun.t4ti|y k^ 
■rpflTTd. ]m!fiaTTr Cor ItiLi LaLcrcaiJiijri 
VMqll-TK^Id. H-feil-mt CallInK. Chetr? of d 
Er.aLaLaj;r «mrscft^-ane aLL bihtuo aMJdr- 
^TilE Amerlcnn ficbDol of AkrenfL 
.Hlnpti^nc*, Uupt, M-Iir Olmdale^ CiEir. 



Now is the Time 

for you to get into 

DRAFTING 



All ^rlrhij 

i n r.] T 14 I LT1 IT d ra.%V I n It 
lablGk tQ you fit 
pnci j fnrainluiil, 

vrit^ 



loom At Homo Fmn An Engin 

Wltik iTiduBtrr worldTUf faveTiuhiy^ — the flEld 
f<ir DRAFTSWRN J Alwer tt*n ortr] G-et 

inlg H. [;]elteir- job ■aiLh bziOre Oar aiirl fAf-- 
tJiifiElog, plcfiffiab worlE. 1 ^i]3 tn.1n jen 
fib yeei home io. yaiif tjxce time until 
fir^ boIdJns fi better paylnE pcFiticiri 
rra(tBm&E. My preeticai tmlntnir jn dlfift- 
ins nlEiO' inelurlr^ a -noi^ibB' coutne In indiUr 
trSfil pcBa^Hke tamable cn proditcl?. 
tmptoTlriak HflijllBa find FlwinrnlFlna-^ll 
err rriiv-r]y i-miKirtuil Bkld btofltfib-Je to 
draFCmuib. iVlaM fflT ftllL IIIIMiTfitCd 
tails End. hccltEft. Bixe tuvr ati-. 

Engineer DpIhi Dlirt f^7, LlbfrlrvHIa, IIL 



KNOCK ■ EM ■ CQLO t 



LEARN JJU ilTSUI 

4£ M ej i*t hBBCh-ovt faPowa wtttMHJt iittt by 'SCm 

w*f« Ifiimw Ma jitsiM infitmrt^ 

A VtU* ]«b Hth tip^ dI floHn-p. or.pfcdke wftti •ndn ef haod Ea- 
rifi^L Rpnt pnK ijoatm SPKFWra^ n<L| UN* » Jlft^t. All4 DAI!}^ Ml 

floavn^ huU^ jvnPUHr Hm-eh-rtaC IfeEnClp^'' dh JOf^iMI- 
■U^taeraEinn- pnul JIUMU ■±p«rtf , 

aPr lAaprhtimij in Lr.S.ATiip-, 14firl»*. HKlofu] Cuanl. 

Heue Climjil. ImrriinxiJqn.Ti^W ,Toire«^. #te. Ud pdf- 

ICrrBHKI I-at IM JlE7i>dH. Wb^ar mi an T^nSW RlAn ff 
Wfbia, MblllWW too ELewillAimfdd Mtina^ VUH PH^q 39c 

9upa or -rtreaBtfi BMAfl EMtUnR. Fees ki bau^ jfon. cMIj 

S. J. J4aHCewttrf,jR D Qjrjriij^l>n<r fauttlbt WaU^ 

AVIATinU I 



AVIATION 

NtEDS 

IKSTRUHENT 

MEN 

More Them 
Ever 



.^nUTO-DIESELS 



Pvodiir»l, ttktaa Ihilftlnkff. Bnefted by M rwa-m owTwrlefWV. Ccnirar 
Erteludei Auto Men^^lc^ai nLL<ar> ?ier%A 4 x And Ckn^raLiij^. Ukr-nel 
CEDGiafiJoa, Mnckilne iilMin l-nirklr^. A^vfi FLeeiriH, cte. FkexktiEe plan 
la 111##! Miiiioeifiie iiieedi of EIiom^ «-ith i^r wnJibu!;. Jutaii. ci-iH^IrT l?-raa*fc 
Irndv xx-kicKiI ljh 'WiiiaE tiualLfln ymi aiHk help? you eet n b^kI ppy IoIk. 
TraiianiTiatliDfi allows to L. A nvcn^ And Iwprri -m^]]v l>«Hrn[pB.. 

kLeciucdc Ffce CatALHa>B. 

NATiORAi SCHOOLS 




RCTRUl 

DNLr 



■LUGS INTO ' 

.LIGHT SOCKET 

^ iHuina nn HAS'E CWELD 

Acc W^ldii — Ihum k l4 vnlo- ■"- 

A.C. nr DiC. feaad U DEfatf aJe -nldjrM 
IjKwir HJabdi- 1rrk^ — ^aDCIiaEdi UdiiiWddUj lt«E So- 

iviidaiJ h.liid^>if rrrr;il. N'^a wy wdliJn- iKit i*4i 
K cid-LuDj. ^gi kcsuaJlx^^ vldnodtd tv^vid 
A ein» tyi^"* jbdd 9/J3 ■ UdMfgOd Ampplj luruuhciJ 
nitJ] ‘nralitvr. CaUiiibedd .unL V> Lwh bkj.1. 

\|u hiidl^'^. aUU t'^dr^TL Jidla.Ln4!a. plr>-hraln£ iiiiall 
YlJn ilAcLum aJrfl Mt-kJtuiOy 4.virl^. Tak4 MAKDIWF-LD 
\|J 4-bV-btTalu »t]. Q'Tin-nlafinm liilA AocheL Kludfiy 
^ b'Jilt lH Ahf«o ^-jEtrlalr t* laiL FulEy * 

n hv :>laA.urarLuF4P. 

ijENB Htt UDNtT! Vn.i'u r.pj ^ iMu—a t 

|r.r Um ||i V11 ttli-KLC iTwhd Sfnur ^ 
^iT bam*, fu-a|-i, ww^k kb«Ih , a.F 

Earbnrai, FrnpJT Ihnp#, riiNnbriln. r.3rTlpri, in- ^ 

m W liLD sm. nn mancTj TL'sH ry»h r-n^ M 
M f« crtmFl*fc* ^.-:-:k ri4l aii4 I'al' P4#4>nu 

r anlT liii.Hr. b<iip Tcw t*nu- cmixei. 2i aot 4^ 

rPEi 4 Fn.]i an L^rFiJlin In filarilOMb r«if L.tt 
r-iri|nr1ri iDir^bUy. Raph VUIIF aniM' Uu". 
3C^B■ khS-, a^wt> A'302 eiMinPiatl. Phiq 






RMR2ING NEUf ELECTRIC 



ii,ii»J,rPEi4Fn]iAM^rFi;Lr 

if it - ;h™ 7- l.k ?■* r-iriinrlri iDir^gUy. R 

Hk'MFY PWQOUCT9- IMS-,. Bept. A'302 CIh 
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POPULAR MECHANICS 








THE AMAZING SUCCESS STORY OF A.LM.{name 
OR request) TOLD HERE IN HIS OWN WORDS 



GLAD to tell tll« etoty of 

I ho^ I got Etairted on ths fOAd 
tQ Diy present b^cauae t 

feel oertBlc that 11; will be of raai 
Interest and po&albla luspEratlDn to 
inventors who are Just atart- 
ins out. 

While attendlDfr a techrLicfl] acliool 
J hoeatne vory mueh annoyed wltli 
the Ikukdoouacy ol one of the tools 
reH^ulrad in the course of my study. 
As a result I conceived an Idea for 
an Improvement whlch^ I felt so 
surpassed the toal then used, that 
I was certain other students and 
proresalonal men would And It very 
valuable. I demonstrated it to my 
friends and they were 00 greatly 
impressed with Its comm@irclal po^ 
slbltLtles that they advleed me to 
get a patent on It. 

Acting Iminedlately upon this 
suggestion, I wrote to Clarence A. 
O .Brlen, haying been advised that 
ho was a reliable and cocnpeteDt 
registered patent attorney. Follow- 
ing prompt instructions from Clar- 



ence Ar O'Brien, I euhEnltted my 
InventSou to him for the punwse of 
malUng a prelimlnBiy Mientabllity 
SBBroh or the FaLent Qal[^ reoorda- 
The good word soon cams Lwiclt . . , 
my invention appeared to be patent- 
able! 1 believe that this was ons 
or the greBtset moments or my 

e, 1 



life. Armed with this assurance, 
promptly filed application for a 
PBteaD. Ae soon aa tlie patent was 
thus pending, 1 was tn a position to 
ccmmence volume productJon of tny 
invention. 1 then arranged an In- 
terview with one of the largest 
manufacturers hi the business, and 
demongtrated the model to him , 
since In the meantime Clarenea A. 
O'Brtep. had. securiKl the negeaeMy 
patent for my mventian. The man- 
uracturer was so favorably tm- 
presEed that he gave ma & suhetan- 
tlal ordiar. He was SO pleased with 
thB ebIbb fBfi-ultE of my invEutlon 
that ha itnow reordering in great quan- 
tities. Other manufacturers caught 
up the Idea, and today 1 am supply- 



ing most of the market, and am pi^ 
teoted against infFlngement l>y the 
patent obtained through the ehorta 
of Olatehco A. O'Brien. 

I feel that the whole basis or my 
good fortune may be traced to the 
intelligent, oarecul cooperation of 
Clarence A. O'BrLen In securing a 
patent on my inveutlonr Without the 
assistanee ol Clarence Ar O'Brien, my 
tremendous success would not have 
bean possible . . r 1 can whole- 
heartedly recommend hla services to 
any Inventor who haa an idea worth 
protecting by & U. B, Patent," 

A PATENT IS YOUR FIRST STEP 

If you would protect yourself a^ahiat 
the scheming activities of unscrup- 
ulous imitators, a patent obtained 
from a reliable registered patent 
attorney Is a very necessary pre- 
requlaita. Do not be mlisled by claiiTLi 
that protection may be secured 
by any method other than a U. 
Fateut . . . and do not run the risk 
oc obtaining your patent through 
the services of anyone other than a 
registered patent attorney, aiarence 
A. O'Brien Is a registered patant 
attorney before the D, B. Patent 
Ofhee, and Is qualified by more 
than twenty years of actual patent 
law practice to give you the kind 
Of j&ervlM you deserve. Hemember, a 
patent ... as such . . . fs valueless, 
unless It specLOcally protects you . . . 
by good claims . . . a^ltist infringe- 
ment by iraitatore. Hvery member 
of Clarence A, O'Brien's staff Is 
completely qualified to help In giving 
you every service that can conttlbute 
toward patent protection. 
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IHVEHTIOHb 
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ACTION 1$ 



2 CLARtNCE A O'BRIEN p 

Reglstvrvd Poteet ArtoTney ^ 

M iMfiirfr tke United $|Ptn Patent J 

jj Oept. TMI^ Adams BulIdJng^ Wnthln^tan, D. C- p 

6 Fkm» m^u6 ITU- pour 4S-pQ.j[ii PbIe-iiL Guido BDil your ^ 

I aporlwU^ prvparc-d '^‘"nieocud of Invumliun" Ju-Tm FREE. J 

■ Tlii# 4f>** ftOl i-itfllj*!* ■ 

P NBJDA r,-. - H 

AddTOMI .. .r..r. ■ 4 . rf. r,. .irri i ... .. ... .^. ...+ 

5 CttT-,, r ............ -StBt*. M 

■ {FioMH wrttr OF p«Ljit pkiln|y) p 



nmnwRS! 

HOW CLARENCE A. O'BRIEN 
MADE IT BASY FOB ME TO 
PATENT AND SELL MY INVENTION 
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WHER&'IO-BUT-IT INDEX Of POPULAR INVENTIONS 

} Wall ifto* rath 

A. B. CnrUnEi ■& fo.. Aurorii, IIL 
^ Duttpan OFf bmom 

Cvtwifn, FlrLe. BccfiX, & Cdl. Ctiic«8« 

Vihtt 

7 Oulw M4»hl ei« 3 TJorlhsmpbm St.^ B«U}3i, 



Rack for Wall Has Sawtooth Edge 
To Hold Shoes 



like a collar around the upper part of the 
straw and broom handle^ slipping off easily 
when needed j and just as easily snapped 
back on where it takes up no extra storage 
space. It comes in various colors, 

i nu 

Hand'Cranked Steak Cuber 
Tenderizes Meat Quickly 

. ^ Feed steaks into the slot at the top of a 
little hand-operated machine^ tui'n the 
crank and the meat comes out perfectly 
cubedn The steak cuber is built on the 



Shoes can be placed on a “nonskid’ wall 
rack without fear that they wiE tumble off* 
The upper edge of the cross barj on which 
shoes are hung by their heels, is finished 
with a row of fine teeth somewhat resem- 
bling a hacksaw blade. However, the points 
are not sharp enough to damage the shoes. 
The rack may be screwed to a door, wall or 
baseboard in a spot vrhere it will be out 
of the way, ^ 

.‘'U-U’7 

Broom Wears Its Dustpan 
^ Like a Collar 

Dustpan and broom travel around to- 
gether in a convenient combination for the 



conveyor principle, working swiftly and 
efficiently. Any kind of meat may be used 
and it will handle slices from a quarter 
inch to inches thick. 
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HERE IS ONE OF THE MOST AMAZING 
CHRISTMAS OFFERS MADE 

TOPOraURMEOUIIIGSIlEADEIIS 



EmVONE 



CLIP the coupon Wsnl Will li 

Miss This Mqdb]^ Sifji| Op|»iitDlijly 



SOLVE! 



PROBLEM I 

'Ew^nuinc' rifi uih!i- 
tbk^ |lkLE.Lf ul 
mnit-cbnl pm nnril 
pturM IL Ih Lha 
iduL Riirt, CKTi]>ar- 
ing III «Eipi.<nr:!iir:^ 
IfAiuhc-Jt iIdJ wrLtlnii 
with f^iuniniii 
p^hk |ini| pcurtEi »ll 
Lits' tnucRi 

iMin't »p5i liui 
tbc coupon 
tcdciy. wKIliJ 
Hhi' K|iCOlEl1 
I^IL nupi^V 



Sc^J on 

^ifajronfGC 
0# Li^e Ser^ffCG 



A HEUtortalii»>.linci^vn trLaniif^ctMicr ju¥t int^wS i 4 jccd a brand rtiiw 
fuuntaip pcHh it '5 the populiT shaped m-Ddtl, thanked by a Euarjate* 
ol lii-e services, having naoat eJse fdaturts formerly found aaly on 
tvtgh-pric^d pens. Vet ttiraugh ^peL^Lal erfaisgementa, ilsia tiationaUy 
advertid-rd munt^J-n pen with. ai perf-cet T^otehing ailleimaitkii pencil 
i-n A beautiful eifE. box is priced amazingly low for Quick intro- 
duetio-m R^gLlUitLcn obe. lE':^ a real be^iLLE^. It haa HK. gold- 
pi Lite deep clip that meets iLcmy a.rid navy regulatio^n? . + f vukbW 
ink supply e-anEe ^ - r I 4 K. go 1 d-platc velvet smooth pen point 
thut w^itcH bald [Ff fLoic. Tn fid tnts amazing foutUain pen juat 
use the famous push-bwllon filler. Instantly yoLir p^p. holds 
enough ink to write tho-usauds of words. The barrel Is tb< 
hew everl.-i&tinc; aimulated pearl, beautiful and strong. Vau 
have your choice of a variety of popdUr colors. Here li the 
fienaational pari of this oJFer . . . read every word, please. 

F^r a Wonddt'ful Guaront^^d Fountotn Psn <m4 

Set Lik« Thi% You Expect tc^ Pay 

4. S3 , H fe S4T At Even $5 n Year or So Ago 
This Amoiin^ Pei3 and Pencil Set Would Have 
Been 0 Real Bargain 

So when we tdl you that (ho coupon cntitl:^ you to 
one or iwe of thcs<e nationstlly^linown, radio ady-er- 
|Li:^ Piuih- R uttoci Founsain Pens with the matebiuB 
auta-inatic pencil for only £f eaeh set you tciow thid 
in oni! advertising bargain o^er yOU jo^t Can"! 
p^ts ujp I If yOLi qlon't have a fountain pen and 
pencil set now. thur ik yaiif iilis.uce to get one for 
only $!.{]□. If you do have a fountain pen now, 
y>^u. -uan always use another. It mah» an ideal 
gih. partiouUrly for Christniaa. Clip tbe coM- 
pon and mail it to the PEN MAN taday. 

Extra FREE Gift Offer! 

If you act ncuv, today,^ you cin obtain 3 
bcautifuL pen and penc]l sets, in handcome 
sift bo^es far Christmas giving, a big 
Sj.OD value, nil far or»ly !z.nO- You ord^ 
I &eis and get the third set free. This 
ofler 19 hiniled. You must vend the 
Coupon while the supply lasth Act 
now. Mn.ii the coupon today. 



n 



u 



CLIP THIS COUPON 
TODAY SURE I 



SEND NO MONEY!— JUST MAIL 
THE COUPON TODAY 

Poy Posimon on Guaronf-eo ^atisiacfkfn , , ^ 

or Yobp A4on?y flock 

will iaU iCCe-}»b Ehlj fri#ia^llv olialkiigeT (ur tfiLn iu¥i^inR- vbIua fa-uii- 

tBjn prin bnU }te-m;il miitch.cn s*l on ten dn3^j' Liinl. Arc yo-u wLLtlnir to bp 
canvJjLccd iniit ■ flMH.rii.ritccd Jot lITfik fauntdtin jwn etirj k |icrlffOt innatChlrXJE 
pcreLI, La a liDiadftnaLn u:|fl timi., iwcd not ha czfjkariHivol^ 01 Ip tho caupaa ojkiJ 
rUiLtl it Indny. Send Ka Mfnity! UetJoatt tl.OQ Jot each set you aider, pliRM 
rKOMtngn epAfg^a, lltupccl yaur pen cartifuLLy. tlOW *Ftid 1 y It Hha. now 

woaderfully tid-jiL L| wr^i.viL IE srou tJott'l aKree >-ou've made ii i-cbI faimEein 
pen diaCOM-ery, if yau arra'l ju pToiwI your peik >'OU went iO aJu.hw |.| m 

c-veiyoTie-, Ef you Atea'I 100 % aallillBdr almpLy rElum tbe sc-L witbhn tirn 
dn.yB- nj«l jrtt VOl-ifl MONET BACK for the nSl!iTi 0 l ReToeoiber, IhLa iu *"■ 
fltlM'ertlaEnE offer only. -Caata are rLidnji! Act plRnt away. Clip the eououn 
* - . A^nd Tor y^Ut benutilul. (futiTantced puafi-bulliiia foiiiitELin pen and 
Ikcifect oiatehJnjc tHiu:k 3 HsIh bow, Tli-i Id Cnvly S- 1.00 for Hi* Del, C.O.l>, 

TMi PEN MAN, Dep». 331. 207 N. Michigan. Chlcaga. lit. 



PHEi GIFT 
COUPON 



THI PCK MAT4, bept. Ul, 

307 N, MIehlitun Av#., 

£}iJcaro, III. 

flencl bTimd nc"-- fni"b-hunnn KiHinlaLa rono, w|ih 
pvrfA^r nooEchlng aulomatEc petficil m aEfi. itmw* 
PH ef>r>rkeH| ki^lcivc. Gn nrnvki I ^IM ikoctriakk. 
nmauat pF'i^ pu^lA-f^ ^IlII Iheiintacl mi UiLd^mUiMt- 
Ine I <TIT1 ITTluni- *-ulM III FH ^ru| K.mt. TRtf 

ERaikCiy tAcIc.. 

□ EctuI -One f'cf^ «id rViic-l| ft^i| fcr ft 

□ SeiHl Tlirw P™ •Il'«l Punrlk 2 »Lh fkig- 

□ Mjira'." O LAuly*'i1 

COL0RI QrtHHi. -Cny. nfown. Hoik, BLbrh- 

1ir tvjuEEiaiKC aecampajLloi Ebli roui^Jh 0ur> Man 
IJiiyi AkI ihHUBie.i 



ClVf .... F .... r ...... F . r . n .. . ^ 1 ^( 1 : . . 
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'^.1 IdJiuItf is claTncviiiHfr 

M for mart dmf(Kniiif 4 . fiq.fcr 

tlho lob -bUirL q_n- 

tSl btadiF Ahc dm-vnl. EilqbUnr^A, jiir^ 
pUn^H* WfithSiWt, ffiiJifl, tankn, Indd^tB., 
ft]] stEui on thci dHq.fllnR honivl, an Jt’ii nn wotuIi^t Elint 
■fv-firy KHO«d drnTlnmnn [id.pi a Ani^ jnhj Vc-b. cnDre 
ara d^IchJ fTOW. nio i^-ay i£ imJ tbe OppOflmiKtl-^H- 

tor ad-vi^nc«n^4i>n( 

Uctrit at Home in Spare Time 

auw to turn sporro- fiDnraintn nnonc-^. Bu a d.rnilBmaTi|. 
Uyt link bDE-^^tn n and nn ?D||in«CiF- 

l:Bjdiy ttja wftrwljrrj^l fthr |itviii&[(ETH tfiH AK-Lftt 

now. X'-n nKpatiancooB ai’ilAiti;^ lalrPil Eie naaiit»il. Vlju don't 
have to ]t!H.V4f your pre-irnl jab ’wh^lalnoTninc. Ueb EpiLre- Irmcj 

Employment Service Included 

.■^LlhlOiiU -k¥ha Efdia iiUr h'Hrln eciuMti 411 ^ ^IlLLt^^ 

In miT -^hiji-jBjnnnnl- KPrficr 'vl^thmit o« 1 ra rhanr?. Wc ait In 
roqiTvtint tDOLrh 'Tllh ntpi’i'ir KTmt flrmn- nocdl nt( mrrii □□(! In llmmi 
IShp tJirPiE- arbduBtTY w^leomn nppll^^aElDisii fram AnuiBlieaji 3 f±hMil 
DdTDnced i^Eudenu ojid |i^*fCuat». 

Tiia ii^Eal luliLma ODiL Va low nnd the- -manLhty- 

"WrltP liKlHy ■E-rrt' Itw hyllpaln. milUnLriEC tniT Lfirtru^i km 
and PTi^i-isjf yisif. ihw p( haji- hoIi^cIIvv rippl-uytnHit mtvIx?. 

Kn oTilJK^atLnn of iny hinri. '^rlW ICndiiv. 

AMERICAN SCHOOL 

Dr«X«l ATfmum At SOtb St Rapt Db#43 Chitaio 




Audeis Plu rubers and SteamUtters Guides 

4 voTs, se 

A pTKticaE,. Lilu^mtcd'. 
R«C-«t^-a<!A Ljibrary an.d. 
flUu£jr-C<riirw fdr 
PlumbarB, JiMiriiBymf-a 
uadi A n r>'-"t' Lii^a £i-L«ABa.- 
fitt^rB, Gab FiltvrB anil 

fill cat Wovk- 
VHh DrauEhIpBSnan, kfpi4- 
t4r 'BuJlderpi, En.ELn.Hra 
Aw bJI UdUdjDg Tradafitu- 
dentou TiuB ■L-BJnnl^r Kt of 
biAekty. paaketr^BB Gnidea 
■Bxpjjunfl in rrHPtiml «4^n- 
eLfeilaikRiiaEeand waJt'^LaaB 
iUoFtcatioo? all 
advuLcao bjkL iliort cubB nt 
J^'EijpdEiiiic Acd 1 £miUei£' mda 
— hojad -DU modEm Ckw^ 

CArtfur dilAjlm Eod-tniEtJona 
IH liAi^ to ELedxb Bikd oFtliiiflitB TnriiHifl foh. Vis« FnEli ii4l4W 

tA vilbwigAdlCktUn, thk* VAlvAble worlt. 

INSIDE TRADE INFORMATION ON; 

tLuDJna. n^iiiMU'. baiidind, bdAtjjifj — ino — vtML 

tbmdiu. MayicrmatJa*, tabJiOB^li^'Tiica. Sfa 4 anaJp ■ ■iiqi.^j ooDcnt, 

brmjB, l«ftd. «jB, antircGny, «rba. liiiWii^-kidvin^Mtl— ^fcat^ 

tkoDp EypbiwAeB, (AakA, llrEjuca. kwh^a, piixibca-tLod. KisibirW h#ta 
|^p« iitCiiu^, doLI pLpe, toolB. T.-ariiaff out ■work. 

hWABd Ailbn Baling. iuebL Pip* band uainidH. £&>»> i^Uu, vsiildaiL^, 
air HaULkuIn^ r^namtaKi. Wx-Ib- malni^ BSM| 

biHal ‘F^h- -pn I lim. inefhnda BnEincTuBtloF, l4fid WiUiii4;i f ulaiir MHfc 

uiiLeiBi. MKhwIblilnE. J«»rw»i |4»1^ Alrf CaiMHilanI"** ^ 

THEO. AIIDO. & CCI.. 45 W. Hi^W Y«rk qity 

MeD ,i^-p4^iii Tiurrit^ Qritrlpi, i vpla, nri ? IhH IfflL If OL K*^ 
la T^nik ¥1 n 7 jlfT^ TTEnhhlv uji.il U 

n 1 1 |i af 1 1 I wtJj irain^ iho' Dcl^al 

I *jr, npUUflM 
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OPPORTUNITY TO EARN 
$1040 WHILE LEARNING 



AvnIibb b Dirgutil 

Cwfierjilitti of MihnulH IplwCriif 

A UkORt UflLIOUkl cCFi-f In <f|UELIf1ad UitlL 
' n'bo pn iial r-J-m |iiJ tiiDtn. DJid. pfUri or ilTjni 
^^rpAJiBCB arliLLfl ]>TEp^lT1f TOT OAHOr u 
Alrciuft TtdlliltliB^ DHrtSVTiEn. Elcnlra 
TfrdhiiltlAEi Of WohilnJT TuchnlcliiJi. riiOOJ« 
*ar ttlPBfl twr ■up-W'thfl-tnLn.ulO Ik£i£LiC3l 
COUf«Ct *rt{l iL'Aln for u'ttrk in TlLol MTOflP* 
IriiliiflrLoi!:. A (*>r tai-Ore "]rt Tfl- 

[]oTTs 3 iLps Der«ifiJ ^ly eixjifiELiri 

pii^TiTirACtProPt iH-bt ATnlliElile. i-monll'iE. |■■■•.lT^■l■:s Ln AircTBfl or AtiC 
Wi'IdinE atu Dffne.i. VfrlU T»w f-nr tnJS itrLuLls iuid y<Ajlf CCUT rf 
'"CDircr BuSlIdbic'' TViClinJI QfhIJfxticBi- Mt^nEL-un C0UPT4' iMkroiL 

MILWAUKEE SCHOOL of ENGIHEERINQ 

PM-1Z41A H. Broadway A E. Mldwaukaa, Wlo, 




ENGINEERING 



OEOHiE IM 

TWO TfAftS 



n. S. Titwea cviiiAti 111 inflnccriJic: ElLMzLrEcy I. ^IrLt. Clwil., 
JlrtlliiBlCiiJ. JlndJa ftf AopniauEieaL I yi. ^IfiClL DrafEJiif. Ap- 
PFETcil br CItJI JiBrwaULlei AJibPfllT. DBrt^cjpAiiori In riloE 
T-TnllNkliir rruATHtiL PhATCO InduiErinL -efliiiter. ^ J'rf-|i rnirrigi w|lIj- 
Oitt Bxlri Eina brtrd il diliPOd. LdW laLlJmu tmtar 

ilonpnilidr, Miicfl. JpnE, ^piensElHr. W7iiafirraif\ltv. 

51^1 E. WfliiiJn^tan Blnfdt FDpt WijrnOj |ml^ 



INDIANA TECHNICAL COLLEGE 



Auto-Diesel 




MIhllrl A rt'.kl A-gLB S-ittUxblM. L^JhcL 3 >lMkahb-i. An Yt'KdihF, nii^i^np 

41 ^- IH tTi.in yuLi 14 t 4 - ■/! HKpe^l ALn-lieaw sml |ul|. 

vBii H Tbc rcFl 14 - yuU. k iTt 7 'T’ 2 ~ 3 b~e'. Lruni 4 in DinlHm -ni-ijinn.r^ t 

--l+h 0 ||d^^." aLpciMnEC^ liiKi'LiillDrfn l>t~p ^ 1 * 3 . Uienbi 

Jttabtd 4 wIbIDi>c^. V« Jhjt id 



koi'ir. niiJ iiioard 

MaakrUli- Tw Iri- cM«ldC aetib 

Nm^itiHb Aulo-Dkeei SchinL DepL Nashville^ T«nn. 



jS^/THEHES 

MONEY 



CARTOONS! 



lUrnK.^ will 1#wk yuu n<iW la n^llATE OUCDINAI. a . 
i:^Pn^1E'N!SJ!% »'£ hnnHi hhak. yn- mel- Ef^RLI-! Ci'iirK: -nibExIlii ^ i 
Hil-'une LTid -amr A4d lllMilrallaMl* AILIuhCnly . . 

JiaJ mm Bnif ■^d'reii /if' 4'4#itN ^ 

R aYE BIJBW^ SCHOPL. Popl. Win BOH SMIh CLEVELAWOh OHIO 

'KaikMui Baklot IhMliUH UmUEKt* D TM* Immb iii^V ' 

■muna in cmnmnruJ UeLlnAi Bukliid. MV bJId 

JadartiT m *>an:«- ?lcariy ■ 0eU«H<w[ir4>:4 hiia ir Ocod. 
firld IdF unhhbH» niMj f^liiihiveu H.-lilKll iJiKslkm JijBcrfirt. 

Salnd lor Pro* bHkbtt '^Df4CMliJ;l4ii Itk UBiDIWOmI balciufl 

#nJ r*qaLr^Kaiiri. 

Hallanal SakEn^ Pntflfail* 

IJJ-I WlidliiaAni AV*^^ D4flt. 13B4i CtlkAf]{lr V. E. Ar 



$Aorf-Cuf MafAemaf/cs 

COMBmS1» WtTH 

Pra^H^al M^chanhffS/m/^Ap^ 



KE-W ^^iD'l rtidin^ owner Kaw you emn lum Ihs 
ip^y, sbn(iiri«>d lyium af ciifliUlAfi inri drdPL^ 
|E^ irixuntwita, "tius 4 ft mimk' on EKe 

iliEB. Lurn vary nV [0 rmiUipl]/ I ft^wn by 4 [if- 
ii^ Gjd'CBBbkin^ mulEipJIcarlian.; idd 



]nn i«i 1 h;u| mi 



l'■3bklrl^ mulEipJIcarlian.; 



Imi 4 c^umai o[ Nfuni. chif ijeluALaiE |l»rE-E. 4 [ mtehod:. 
Ejaxh IW wipO hr cf , ibd± nik. niiCfCA±L 4 ffr l&tVilJifnA, V>OOd 
incHure, ptiul)^ Etc. etc. Lafiz- illD^ral«d roLume oxn-> 
jtEk ■it h in4*en. iwlf (I SreiiTKLiDn. w irivn^. 

I 'Amim fkjnid^ wTlh. ]biuf An[ 3 i-bk± tfidllmJ puwn^ 



Ca«ol*^ ififcatb^ . . null catipaa TODAVl 

(t»& C 



ricmwnj [^Cf dcLlili^iflml " 5 he»|-Cal Hil^ipttHieixiiit 
MctbiXilkl. BtAipliTici]." KfrObliflEia 




M 4 rHt- _ ^ 



-f-iT % 
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POPULAR MECHANICS 







THESE FREE BOOKS ARE FOR 




AND OTHER MEN 
WITH IDEAS 



miy i^atering ihe gresi perM 
of Inifenttwe 



C. F, K«tterinfj Vk^ Pi«^ Genetal Motors 



S ometimes 'we hear peopk say: "WelJj 

there isn't much left to invent/^ But 
Charles F. Kettar 11115:1 Vice^Pi'cs. and Head of 
Reaeareh of General Motors, who helped de- 
velop the self-starterj Duco and many other 
OUtstUTiding inventions^ BOESX^T THINK 
THAT AT ALL. Ju.?t a few months a^^o in a 
published statement, he said: 

“If we had more men vi orbing out new jiiven- 
Uona, wc cniild ^nap oul of thi# depreo^ion in no 
lime.. Our rcLum lo mmnul timCH dcjJcncL on 
new manufaclured products thal will ca Ecli the 

J mrrhu!;er^<^ eye, get him lo buy and lhu» ntiirt the 
iall i-nllinp. WE JRE OSLY ENTERING THE 
GRE4T PP:r}OD OF INVENTIVE AllVANCE- 
VIENT” 

Many Little Ideas Have 
Big Commercial Po&sfbilities 

B4£l« -aF the worEJ's but InrenlLnnR miud fTOfn wntn pt 1 iq 
rOtusLil^r iIi^MkItci inpcfiljun lE. il 1 ]. Ttiu (rltiCripti n-Ai iiii-CiilMt 
h^‘ u piiLntEr. Lhe LyEn^^clittr by a. fanucr, the Imncl cy.ititr -1 Ly h- 
|jaiik-d6k-h| Lh? tL4rk ticker hr ■ •d'mlhil:. Or l^ih. ml e4iLp11 lii- 
TcnEicinr. A hiubui^l mrilrcd hli nLfc! ticniline □. lijilr [kL|k to 

Di^kfl h| iLir TMii, ThiJ. pive him (Ji* lilnt nf thg chLikHlj IlHir 
Ono duY a cot ctiQ Ida ici Tiibhe 1 woq^-il 

wMdffi ittt *ft 14KI W irw nal1]l«iEt tvtry yt*r. Thet* im ibiii^ 

rUilLler In lllv^UlhVc bieCur^-. 'llul li -why hc! lay thel 

the books ilMru.'n liek-o atb f«r TNVKNTORS] tiiil OirifT 
I PR AH, Whether jhi Hinslder yiiur^iHf ftn W t»l— <f 

jfm hmi pn N 49 IliEt will vnakt mafiy, ntva Um*. ure libar, 
4 T olVf plmtire^llJii^ Ml yOU CUn jj^LetL I'lJiSr ftKlkli to It 



Our Business Is to Help You 

Tutt fdMy-lb]r«t Etlla nrRiDlziitlcifi Nta tiQctI in l1l4 I 71 i-i 1 ti«d 

CJ bcipiny iQTCQtors. rrf ElWlr jilra.s liavo hnvolrifd odm- 

pilClUd tbechoDJjEDi; othen hise 
ti^ni iLiDpLq IlLEle jrEJrl(4. l|k«i h. 
[•■□ ofiprHjr or P W. All LtlN 
hi4 lilT-cn HI i H^lth of EXfierlehL^ 
[4 Lite ^rifdr’ licDcllt.. ilu-E in 

WeehlaxtHi, nc iimJntiin a UrEfl 
FUff tKb«rleriL^J J'ilifil Si>H!lll- 
loEii E4 fST« vau pl^ilfkl kail rSpKt\ 

I Hcrii'IcE. Oior Ecca a.Te lo^. ddJ IF 
[ di]i0Eir$i] r^it with 

paymenti. fi«t flrsl. t\nd 6at 
wltpl H dtt !• flrole&l 
VDiinilf. SpriI mr# l«f yaur 
FREE tdiiCk Pf thi kpakv 
tbkwn ibtPi. 





THESE BOOKS 
tell VOU: 

}fcm ttiQ rat^nt hiVii 
ppplfei mi I ntruJiC NT, 
t^imiKtg iEr]ii lu 1 ii|c^ 
IPrunmly, w||Ijiiil 1 muL lo 
i-ImNii yuilf ritht Ii> >m^r 
Sdeii. KLnil ut Rke-liti <ir 
naiii 5 i:k needed, IJiiur ]«)i| 
fsn iih iLuikl a^Ellmc Mil 
lnT«illim, inu'y itu full 
nr TAllIjitiHJ Fni-i!. tSmpli*. 
MhUF bilM^Ki- 

tiijiil iJlL-i[ liiEerosEi rij; hui 
iiiTdPilLvr hIfl(oTT. Wu 
^ 3 oitGy send tlirim sp t^tl- 
ovH □leti- No 
obljjf.itloji. WVFie |!n vr 
me lh r*etiik 4 i 4 i IipIuu^'. 
net |h>E mwh iiiWt td- 
day. 







Pi^ittrma Patent sntf Trmftmmrk MHCrfmr$ 

Miin f»fiGo; 411-1^ Vielof Mmng. Wixhiiftoa, D. C. 

PlttsbuPAb S»l-N ivfipira Bulldlnir 

A 44 -Ant^lvK Otflciii T3a-N 

lUiah lip r^Eurn meLIl FItnK cofiiejn -oE your bOtdu, ''''F'uti'Dt 
lYotwUrm ' irni "IVbcn. AFld llou' IP H'l'Ll mi IrucntlPo" ilm 

iirtpw-iinE nvin-nxeE of FOiiit. t vrm 10 

hnWE If I an Ijufckly mid. suftLy c-MhiaeTrla-lkSEe- toy InrerilLdi]. 

Addiru — 

City AT TowrL.,^._ 



DECEMBER, 1941 
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dnwtm IsHtni- 
lUHilfl, All wKirhinc tiKib, eIw 
divn-inE lEtiln- fLimLiJiL^ wilb. 
IrilQiiUt riibt now. 



I y*mn 



New Way to Improve YOUR 

ENGLISH 






rvJi hr-l-rnvw 
ll^rir- ii-if. 



L''i'Aje- EJiflllih ]La.ikdl»|^ ■ 

HVLib^ [tiiui y^Kc will r".'rr 
jy^iur- tiiu |Jh}i itiTTiueti i^ML-niriiL c'c-ij.‘n 
iTiKi-rv^Umri InvrnEjr^rk. 

If jii-iu mw i-viT rm|pirrn» 4 ^ "hy In Enuurur^ 

^ |:^|.Ti<nuaLi(.'TLi or c-i^iriunPLiiil^iii. ilili iwv» fr«* 

bfHic "ITvil’ lou L'lUl CuC 4 i Kllirrii-lL \ik ?j-kriuc^;^ m Ew''' 

ivhll ■ rcvulniliHi so jniu. .im.l r<ir ii. nsw. I- in^i'. ii 4 i£m 4 

C&Dy S-OHODL ClF EML3LI5H 

nnchEftpr. W. T, 



iHrm-vutn 
aia -lEEhl* auiJdinii 



STRENGTHEN YOUR YOKE 



Give It Cemmandme Powerl 

llEiflcli np ^ bu^BpeElunB-er nEnjpnE' va 1 n>rTvpr| faa|l:a ihte lO 
n pah rn.'Bd . Qind'pxHi.TV l*KK7ni but by j^ctemtilbcElir 

cfTOTtrt ai^-nl nmd «pvci'<EE wonJ- ^«tvuu h? 

f HJtwiHUP tv*rb?r ftf eniflF (Twat bihi] ilnafirtu Gain 

faithlit Sr iKire'^vii vtiltM; BDaw tts EuLI vobiuu-; baw ta It, 

E* I WiitJ* ■• > - ivt «r iBtcf wtIrWr Lb-iilrbiH; \ 

rn'KbKL.wn IH 1 H Tnv HctiuMr aC 4 M 4 l E pOPMffUJ. 

tuIcB. I r Bir* uuBr 1 j Iibvb iKranl. Bvn f rpf IPimlnnk 

PUnrEST VQ}C£ immUTIEr itadhs lait. 04 C. taJ» it«. CHICAA4 



p-d 4 nP Rnat 



IrUbT 



V E It 5 



CAut. 



All workinf tools 
FURNISHED 



WIHs iTiilp^tTT wnrlilPK fiiTirrlFliir— 
tliL*- St l-Lfer I'^mFl AiDL‘^13 hw^Et-'l' Ielti 
f'Or. IIU]Kirt41ll 



jiljcl i 3 <-iiEuifr!] niiiNL r^iliiL*- SfnL III 
cIlIUEImhc luil H tP pjrfMlni - 

tliJC 4 Gut intijA iub V- lLU ri»firL' 



xtiLj Rricl fouMiiintJuE, pli-EuiLt Wur'hj 

l']:L4;liaL'tP I’iuEn.*- Yi 111 I Pul II fiiM ah 
lif^ini -ill ynur tlinifL L=: fit 

eiil-M'lLL'Iii’e- actual ■aniJ^. tHn 
hiliij jnhfl jtiti iv:“ p!u ijk llsU Ih'mL. 
Iiaicl pofdLLeii. t-uii miln lukLlL 
TiHl an!- cnm.pulL'-llLr tJtrK’TkTfcr™ - 
liDhtElir ilK-tl A pwilnci tiLEt will 

TnraTi aj 4 lrEJbcttfi«lLt Mllil pR.|i' lliiK^n 

•a deaWTOiL ‘Wlrfll cnm|>r(rn1 will 
n'ctnnnimd tncif WOrW 

|*ritPW NB TflfOTCIW?*, Nn^'n™l tOT 
nTTrScikla IraEui] V bEeH. wllli T 
IPd iMt of biglicT ^dwatiuiL uliOUln 
iiuL IbOlcl yorii Iiecx. Yon fan niif 
monthly foTTonr prartirmi tnilnlim 
fnnn an f’njfini‘M‘1 lEiiii-COAt l-iTV’Eann- 
ablii. Wrilt toilaj for fnU l^,i?h- 
tratod d^tiila ipd 
fuur otfi la prE rirpiv. 



--GET THE FACTS HOW 



■ X — Ut I I HE Wnlf I 

VOIHEER OIv aaTfl, Llbartnillt^ III. 

tMiBC MTid TTi'n tiBiicltiK^ ractri Ort llTlftllH Eiid TunlUETinl 
‘tfiuniiLK". Also advertlBfJ 31st ol pciiitintu fpf DrAflMPPiii 
d D€^CHcrB WwitH. 



I AddrcEB _.. 
I Tqwti 



U..U 1 C ' W, i: * Ilk ^ j "a . ; 'th^ ■llrHnt 

|>riJ'iifr': 4 ^Nk Kutrlrc “iLii 3 di^i|i,incsekiD. 

10 PfadJuF- KriiJ nu ]i 

Li- IL. EliTn niP J ! M - ■ 

WAITE TDIjAV. Liisn.mrp sUI 

' [wnani- wluJoi thru- 



SploDdid oppciTttiiliEiH-n, Fr«]]ai« in 
tim?'. Ea^y plan. No pHiviouGoipfiiuin™ 
npedH^ wTiiTiion acfiooi ertufinloiii Buftmiwit. 
H 41 H 1 Eor rti^biKiltleE ^‘OppnrtunllltiilB Fbu- 
tutTEiPbr'^ partlcalHW lud rwiutrpmpatir 
Atltarl-c^n SeIihI el Fhaloaraph# 
1311 Alloiilvan Ava., DvaL I J91 . cmic«D, fii. 



ru buyi eack Dated MAGAZINES Fa 

UPffWrt Mmci&lrwiwnX FrCTION, TK 17 li?f ICAL, W -J 

■■ m ART In bfHJi Dflmetllf A l^m-pi|K*i-. A^sd a mm- <HJlr 

E LLiip Ilf t.'S3:f> 4 KEW BmkJi ati n-buliiii^, WF • 

CfttinlPLiy. t*li*Pl«. EnkfllkEWlttn, L*W, Kst-sI, TmhnlCiU, W^r. 

iiiE- fijr CnliitrK:. 1 ondtrU.. CIGERfhhi^# MaqAlINK -K 

■.QOA C'ENTI.H, B 4 H PH 4 AAa rii-ik AVikiW*, tvrRp V. 

flT.^TETdlBST Ot Tlllt OW\EHJ;iilF. M A\.^fTE>IEhT. f!BRCFJAtlOr¥ ETC 
HEqUlREr BY tilt: iir fn^vaiLCF^? OF A E'OUft-f 31 , ||B]T AKn 

kl.^HCI! 3 . or ^Iwhnnu^ k[iUslbp«. puMlihod imuthly ufe dhl-rmSvj 

JJIuji^b. r« T. |U+lr 



fRf£ “^'/f’Ht/rse//£/rsfJiiX 

demoiifirafes YOUR likinf ft Aptitude 

^PRKTICAL ELEaRICITY 

Dm'L pJcIc rtril llft'l imrfc fallorOy-! PLAd 0<i1- 
I ^ vaa ek nitei] T«t ^Ectrldur ami, II 

IllJl li wijffk you wi!] liti. nffeti 

LmllMLEitd op^jtnjtnnHli:! far itiblLlMt mfll. If 
jxra'TC LnL«m.l-nl, I II «»id you a Uiilime IpM 
RhuD^iJlriy FRKK H in *ae 

PT«i]n* iml. l»m whtibnr er hm, y«i wl3] 3l1r» 
FJwiTlfol wnrlt. When oompletpi^ pemI It tn Hit 
For ^raiiLDET, I'll aL¥e tnz Bflnkn. If I Uiiok 

jeuf- WGER tJw"l pnialirP ?jT dtTtli^AmtaiL 

STEADY WORK-GOOD PAY 

that’s what Elactrictty has to offee 
and TRAINED men usually Get Preference 

Us^nv rfwLcv Sn ■urartlfMlIv wvwrr at* EwnritHl Irn 

wbo Umtiw ElcctrlcHjr. Tfiie vluel f-arce- keppa alL liiduetnf movlna. 
Whtihitf- yiKtj'r* Intwste^ 1 ti IhvWiuIhis. manuFaEluTT. arrvirn. tn-kn- 
lriis-iH4 Sir rttfiDlr. tbcnz'i bIvmfp m it*1Li*v j*b un alintL IF srem « 
tralaed. 

Over 30.000 Graduates 

JiL 101 D. TTciit Ebp-ii .ifcO.OOO -rawi luve leDHkni frprtkciS ElwrtJtcltjf 
tbru I.T.]., Hnny fF I 4 iem ivTiid looi;] JdHi luday-. btnnir wr» Po bualiiaomi 
iJLt-rvuelvH- emrlD^uiE riiPiwni. Tn"- -“nne TralnJiiE- tluL tlwee- man 
iTTOkTeil, la avalUkGilc: tn vhj. Ann yniu. Mha thiAsi. eoii 

Learn at Home, in Spare Time 

Bp llkD LT.l. cncLhndL ynt* loenk Ja yoeir FPHn' IIffAj iHchi pE 
AuvuaI pHiJwlB ni^ liy you. Tim^™ic Lp Indh^flwf'l^ 

and Eihilrfl hr pra-rkU’^al tixfi-lJic-Eni. Tlili "Lcnra by Ifcoknv 
juw- I.T.l. Hr 



FREE TEST 

DwriEiy. Tlie Irst kit of . 

iterLpiH, AMejubLLny If win hIho ihow rotl iuiw *sKv kL La i;# 
fCErincy . Irw I.T.l.'i WarlHl fHIHOLie-. ■■■I>a.Tt-Vnpr»*kr'' VfMj,. AmI, 
Tvprnb.ur, If ynu'U edkid IL l(i mc,. When DM^mblDiJ, 4 'Lk iCTHAe IE 



— PHit la men over IB.. 1 
hlliiiLMlk t^iCr>'[hLnf; FREH^i OJld 
pend l[, inNCUe pHIkilill lO 
yii^jf h^nir'. ycaC ibfiifE 



a tariEiy. Tlie Irst kit of wJrai, ijflcw, wpjJian-a akhJ oCIict' 

nvat->^ip. “ " — " ■- - 

Elbctrinc^ . 

rmvpmb.Hr, ir ymi'l ,.n . 

KiMl JT 4 JU a Export. £s™d fwf- M imtoy. VirLie 

Chief Eng, Hbfvord, INDUSTRIAL TRAINING INSTITUTE 

AlfO Liwrefi« Av-. QfPt- 41 IfJ. 
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POPULAR MECHANICS 







Aneccbfe 









an vnptibiUhwd tal* 

A mong the AJideat Gr<«kB, a 

L mlary IcncvwTl (Wlliy prlvflteljf wai 

^nf lit^ralLy 

4rin «L ■■ n. ■ n n ** 'njnF rvi. li l-i I ■ n Vi db M j 



triMning "'not ptibliahcd/' ^ 

Xh.e- ^-ard wa% ffiiTned l)(y ■ 
eombiiiing a, 
and tkdotnj, ""given wit.” 

Frnirt ihLi c^jineB our 
Ejimliah HjTflorfoie -which 
(triScnnlly rutpi^ed the 
Gmk TneantiiQ "ijn.pvib- 

libh^d iiEjf roti-^e/' But 
many tolcv ae-c naw 

fTvquentiy putliilirf and the wcifd 4111^ 
tcdotc hflfr laic iC9 DTiginal fntaamg. Thsi 
Ib one &f tbdnBandl of Int^rtatiriB -arard 
artginbaiv^in tb^uiHi'bridi^dMrrrinm 
Webater, WaBSTitH's Ne-w Intehna- 
JlOMM, DlCTIOWAhY^ Sccodd Edilidn. 
Th.|^. |Tieat itfcncncE hwk >contaaiiB 
60 O,{lflO entfitft— 12 2rtl00 /HO/t «t- 
irit^ tbafL any oChnnr dictionary 
1 ?jOOO ta-rma itluitrEited; 

PW«. Atyou^ bi?otdea3er.Wflt#forf 
fre? hoohl^t o£ intcrc?tin.E word ora- 
E.ina. M-e-rriam Ca., 746 Ped^ 

eral St. ^ Springfield, MaPBachuictti, 

i,fQ. i C. MwTUnn 

THE GEMUINI WEBSTER 





AAIDELS Carpenfers 
and Builders Guides 

vols.^6 



ht*U* 



lOr Chrpvnlvn nmjjfi-riL -Jvin- 
€ri, BwUinE Hd^lanlM «n4 
■^11 Wa^WDTLHFHr T^r-M 



S — 1 I ri- HV-M -H Hp |, M ^ 

jlMCifirt ym llba ■l.^L-cul, 
bil444'litM EhAI b-n ■■nL^ 
iH-luElIhE nt-ii' rbtfhidiv Kiiiii, 
nJutliui, fliiw. i^rirnvi 



fiHlil* Tndt Informattm Uns 

Ben- 14 vaB Uie aIhI Hiiiin — lltai (e' filq fctd Ht 
i* w i IIqw le biaiild liUTvir-u*^— How Ea uh- ■ 
fliiEn ttp U 3 « tin ch&Jh IIac — H o-# te m* 

lulfj «iM4<cpJr> — Hew EG wnmkt joJau — Cup«r>Lcni 

iiTiLihrnrEK ^IvlAff ITKiUaMEhMI D^l>lltlW~El^ 

■EimAti^E Alrceaaih at ilin^i^rt— ]fpw to Kt eirden 
■nd nLi^^Hew- to fTMiirq houH«*nd raoli — to 
EilacDAt^ itOffiili^llGW E.G Injild b[i4aii«j. buu:, fcn4> 
P 4 U, bun^l«ivm« tie. — lla^ la ^vid driv 

pUcm— DmwItiE uo tp«5llrtia*nt— How to tx- 
ep UK Mitino II,. 1-3- And iT thv 
•LmI ihij«te— Eg buJla liGliLiflBd4i<A|r^1d»— ^ 
tltvlip:bl>--llGw C 4 -bMLId to put on 

iDicjiar IfLm-— to blDg dHn--^U[np 
li# Sdot*— H ow to point 



■Pffsn-JiUtt JliJ ■Cudia.i A 

^ul“!T F ■"<* 

quick Jur*^Ac<f4f IbDDMilF^ 
WWk#r. CaiK-nwri *vcrf- 
PlWI* *n» wu IUh Oukli. 
M » H^rHoK Hjn* to JAtYft 
Wirt aicM w«i -irf rkb- 
IffT Paj. T« BtE ualft- 
Onrt iar ^Ownptir. ril^y hJ| 

fAEEOQS- 

tlJW hJOw. 



rnzo^ AUDCL & CQ^f « W. 23rd Sli, Haw Yarli Cny 

SEhU Audvil Cu-imatov 1^1 lluPd«f» C ubin. i vsb_ unT-di^j' fri4 UmL If H K. 
I wUM Hmii! 11 an T di.wi, ILnlU 14 b p«i4 OttiwiM I Wilt CcAnis Hmm. 

Bn obCifZLGiaD ushu I hm MtoflGd. 



Kpm* . j , 



Addr«M. . . 

n««p*tiDD 



lbil4rini:v, 



.p.ia, 





YOUR 

WELDrhtG 

OUTFIT 

Furnished 



PR4crfCE OM youR ewv lyrtp/NG AiACHfNf 

Wilhniit flu 4E-Alra ptran??. J^Ou j;ct tbla complotn now bnavT 
(lUlv ludu^Eriail W^-hl.)KH . . . reads' to pluj:; inln lljsbl 
sDckflt . , . n^mpIrEt with Itotder, weldJfl* tubtff. 

P^pi^und cal^hl^, tmund elflipfi 4 umJ Br^nojuiLa ■upr^lv a1 ivolfl- 
inff bpiL*inK t-ud®, Durban, etc, Tfiin Gi^ncrul PurpoM- 

WDl€I^^^ vryrftB an Sfi 5 Ji_, a-ieet,. oncL Iron, iLn, btopsui 

ftnd Glbnr You ciin woiid liumporar iDndcfa, ht^kni., 

JrftmDft, vy irJDP btiJCka, etc. Itoco FarpF, iaCEory niut h^mc 

TOlPiurj. IvltliOilt pTeviQun cx.pcrLcDDe, fhttifiirii. Iinv« 

fli much ne SI 0.00 to A dft^ tb retMLlr jaha. 

The WELDEA Is the "Man of the Hour" 

pa? WEyiEH. helplnjs ta win tbe BnlLlo of HniLGnnl ISe- 
leniRn. Welded otidpa airiP ImuriciLcd ri^aCcr , , , CH.aii uu- rnur:h 
Iciis in nulila Iban Iho oLdap In facL, rnw altlhblMIdLuR- 

tlirir ohiipB . . . bccauflc 
W^UJEnff mahea otiipii ^peeilLer imd halt^. -k»EdiiijE Jd uIdo 
levoluLlonL^^lf 4he pTodu^Llon Of bombea-B, pupjiuEt nLp.Tid.n, 
had pmcticnEEf ft|L other typDn In ogp rapidlr Dxnaandinir 
hLp fAFiM, 

There’s GOOl MOHET In WELDING 

Hic WflIdilP ha^ plahlj' *F oppaiturlUta bo nHtke mousy In 
r.ijildly ekpauidliiR pgiidi>E-I in« iTMluAtrlBi rLiirht l-tt Mb awii 
home taym. Ty«ldlnR im hoing tln«Cl mOrt amd inoPA t<> JrtjHjJr 
•tJtomDbalc pnptfl, f-hrm egiupmcDi, |viiJ|i|Lrh^ iriBileriLiLn. ato, 
In fact. Wcldini: nffera im «h«cetkDiit appurtonUy to- flel Sato 
hiLBcnDBB for youP 4 ?[f at littLp or 114 SailtiaJ autlay. {Llanhi- 
fflCttiretn of Welding flQulpmDBt nra glad tr) hicLat van in 
gnUiPR AtAt-tod. 

Get Started at Once at Home! 

I^m on CentTB] Pun^i^ftc tnduD-trJal W^ldfr lllyHijiated airnua 

CiViJrHM, Ue? tmi WGtilliLjT 
ouLut. tG eipji uraiila Ly?antne lai tHiDio., 



FREE 



TRIAL WELDING LESSON 
Send Coupon 



CHICAGO TECHNICAL COLLEGE 

S->e01 TiMh. Ilda-r lOOfli Wi^iyBn AVf-.. Chlct[Kl| III- | 

riGiuc BDfid me- witTMUE. n1>]lEutl,Gn f^w* LrtfmrnnEiiHi^ LncluCJnz- 
FeuD TpIaI I.M±Gn aail IjidiqHlrkni WnfliaM- tMTcT, DJI lijGW to piKpiira I 
t^yf M 1huH*t In WELUINU. I 



Name. 



Addrir-icN- . 

CUv . . . . 



i>ri-up#Uipih , Afeu I 



DECEMBER, 1941 
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Fop BeBiiiii«rs 

ftr Experts 

Written K 7 €f]i o&D urdentaod 
tvwy wurd, by W4±U kbuVB 
enrinHffV- 13fl Ltjtp moflWTi- 
ifftlc, PubbUe ctti^ta bUidliiff. 
oth- 1^] PlUCff, buDdTuxla Qf 
blu-cprlbtd, ^arta And. dlb- 

S tunia; prcT>im» ynll: for ■. e-u^hI 
raltlnf! Job Jd 

ilasa. 5 «Di Tor ID davaf Im 

□ib tf yvy iok- 

la^dlAtALj. 



BOOKS SENT FREE! 

OM APPnOVAL-£ VOLUMES 
bRANP NEW CPiTiON 

OnLr 1-5- mlnijTiSP a. day pHh tJiwa 
WONDfiit BOOKS can 3 »rDpa» 
TOd E^r a iood dramas Job^ Dralt^ 
Log SromdmpL^nrMlQt lines to [ca- 
portADt complu EHiana^ A itcp at a 
Umel Built eorpcdallF tut betElunec^ 
Ibr men wltn only iraidiuar aeliotil- 
Ibg. DrArtLni rcKiiD [irucllc^ PLIT.B 
ENGINEERlNCi. CnDdo -nbd 
clmr- 4 pC pAgeaoQ tool dcal^, over 
3C>0 p[]iffC9 on macblne deugn. 
tiudH ApcclBl Toluma on tlucprlTil 
with /vU actuAl proHdu[^- 
tlou blueprintBL somei u 

wau AB g.uestU>n ahiE Aoirwcr aboetJk 



At 



1.00 m 



Big flald * B[g Damand » Bfg Pay 

HTFfiatt^ bMdad In an nmJiDhCEiiriDg lliiee 
ve#k. Thif'9 JoBt tb9 bc^nnlnfi — i^JK 
GOOD CHAifCEa FOB ADVAIfCE- 



CompclcDt dreftsoiRa -rtb 
At I3D.OO m 
DRAFTSMKN 



T5.D0 a wwft. 

HAVE GOOD CHAifCES 

MENT. rieaBAiit, raaednating wcTk, Hury la Icain and da- 
qulcUy wdtb cbef« tnrakB — a^id empo^ JEur n ivt And acu fcir youraoLr. 

t A eoftavlflitt^ jertlM mm gfren la aU frupm af iAis ^ 
/aiwKW -c^ dWebiP- JJ 

AMERICAN TECHNICAL SOCIETT 
PuUlititrB— H«mt StU^V CulirKC 

K, V V H -«■ H- H ^ ~ ~ IM ■»»! 

Ain*rHon T«chrvl«l VKl«ty. PhbI-Ii^Z-E. Pr*a*l*>fe 4 ia|h!gL|Chl<Ld»a-^ IIL 
had Eh Id duri-' irrial, Hrud. Miw. E va4rajHi*f^l ' "lirmEtmj- [nr ' ' 

[ frill vvr WhPlfT CtmP|hH<yDJp. If Tfrlari. E Hrtvlin-a bfmkK In 10 Uid 

WW* 7** TKlAtllAi. trat irTlKllUi^ 14 )#^ 1 ^11 Mia fi£-U aJEar Llf 

4*iT H.iHaBMtA OTniii*,ag.pi*,|pai DMrii Mar- 

umi iAdinpJi^<^^dw«*rr|c«E^ 



Bttlmi MrM teil- 




Jgdy«H ■ ■ ■ f 

j^ptM ilrtMA latter ■lAStop- ici. oenpdbM, *mfiktrtc't s&ui and ha^Mii uaJ 
Bm.t qr nt lH«-t find bMlnm m#n- m ■- mr^mnL 

QUICK WAY 

10 lEkRN MUSIC 

^playaiymtmment 

G Kf A pzal dtit bf ttiLiAiel 

Piny Lhc minilEaJ Enatruenent 
ypu likp baat. Start right In with 
eimislc tunesn Na tcdinuzi, q\4- 
fAetituned ilriite and c^ercbiaii. 

It A cpiiy E Ev4?ry thJ m k In pclnt 
and picture. You aaa every poaE- 
tlon nnd move, TlmunAnde hava 
bcpn. amaAed at Lhcir in 

jttiit a tcvf abort wtolcft. Now 

fhey'ro Boapht-'Aftifr Kucit* far 

avrry pB.rty I Don't iBkaa out -an |he papularity that 
rielitfuEly top ml 

MaEJ couiKiB today lat Jree Uliuilrntcd Dooktet and Print 
and Picture Eample that ahaw how raaDy und qui<c1f]y ybii 
OOP loam EnETaic at home. Juet check InatruEvicnt that iEi- 
tcETats TOP. I Ip^trUbienta appplied when needed, cash or 
■e.rcdit>n U, S. School of Muale, Bmnnwick BLdg... 

New York City. 

FREE PRINT and PICTURE SAMPLE 



U. S. Sallddl Af HuikA, 7H Brirmwiih BEdD-. N.y.-C. 

TiHDft lmuL D 3 D Fren ItmkLnE jipil Print RoiJ Pli^tarQ Hinirlt, I u'^ihLiJ 
HICe 10 ijlay laAlxuiliHil diBckEil liFlm'. (Do 'yAia Iuve ljiaETUtOEDl_.._.. i 

Pipnt Artardlan Tranfat Ukplllfl 

VIvILa SaKipharVE TranDaiD Dihcr InvlniMDrii 

Oaittr HiidDlin Siaja 






U^ftHi^NRUE SICHSa SHOWCARDS 



Bv thv SIfn and Shonv f^xrd Man In Your Town 

llava your owO buiiocur prontfLlsild tv*ry TVianth of eIlo- yaiir-. 
Ex-BrytKidr llcrdd aigns. SWift at Jpmpill- fi* roar rmata bOu. Jn- 
i«ra 4 tli^. Jiclki, pibsaant work. Espitdt:Tbi:B milta« 4 -*UTy-. ^■B' 
fluLckar yau ■larl.i Ehfl BuullrEr >o 0 ^ OrVDia b 4 ala- 

Ntw MlOhoO !>F P|rK* 1 , 4 |i-Ef 4 InklruH^i^— I.Bvt^b dl liOOHt, WLlA OBrSOnBl 
bBlp ind HU[n[«tii»iw from IifpstIi+tx, SUiit Eiiniliif aEi^f Arat 

r«w tvHJtaau- Writ* uHliiT far full LnloTiTi-iiElQnii. 

MICfllCAN LETTERING A SCHODL 

S1>2.\ W. arand Olvd., EMroH^ HIchlgao 




i£AkH 



REFRIGERATION 



oiHOMf 



lDtf*Urk C4nfit<44« tMiMm. dlainm 
Ti l l 1 ‘p in tifnpta Thw 

*>■ MChinUE. q.Mn Uh OOhMACT MUotL 



.1 y itiil 

I i M iH m shii H i ^i n i I>h uaa, b* 

H hrt V* jr+** m Tfln' 1"™^ 

~ — a riflurnM whAlh iM «iyt. m ai 



«iyt. WPHH M BifliNCM NIWi 

PVH.Pin-lNiA CO., Diprt- Mk UH OaH Ai^ hHLrtA. 

Mtmi #«r ^aaa r*M«' bwrfM-ir -rtfvr hnMr 
H rvJHi^*nrt*n -Hd -■ 



Regain Perfect Speech, If Yeu 



'STAMMER 



fi 

M Everr nmmmmr obentd hare tbs sew ZftT pais boob rsum- 
m racrini. [ta Gwiw pjkd froTTBoiinr,*' ITeo ta rtwnwerep*. 
It ducrilH^ []ie Bogua Unit Melbod Jor ilHf MleiiEiflfi coetm- 
UoD or H&rvTamerlni; aiicl Htiillcrlng. hl^EboM] nierenhillr fnecl 
W at DogiH liigElPiLta Tor 4H yearn — oLore 1D01. KiM9ene<l by pbr- 
AddnluL IVrltB Eiar hill liiED^IoiarlOii. No abltiEiitJan. DonfamlD 
H. Doi.ua. Dapk- 1-)^ ClrclaTowar. iTidlanapolU. Indian*. 



'STATE COLLEGE 







World fAmooa Tor tn;hpi«aE 
UlriJk illHtricti]. Me«diaiaiW, 



ANaaiatic&J E^oj^eerJuk: BioiiDej 



(vuran PI 
_Ha4»^ 

AdJi^nliljWi 

lion aad ABCuujitEnt. Spr^ial ikpertmEbt for tbue wIia IacI 

rcfnaml hinji^oolwi:, ahoridptoDLii «juriw ( 3 &PMka>iii SurvEytin, 
UriiftiTif. Tiiitiwi, liiH-ng pouta Iciw. Studprt* frwa evity ffiate acd miny 
Eoirrign TOuatri^. 6 Eih ysaiL CrwriijBtca mHJCtwhil. Enter January^ 
Mrirfll. Jupf. FtepEftoitcr. Wiife/ff 4lif 111., 111110111 IND, 



SUCCESS OPPORTUNITIES 



Oo You Want to Get Ahead? 



Z^-O'W ka 111" In 

hnowleJiXB- a tuL culture LAoi aihtLL 



belter J-rb. betlep poy. 

likliOllt-WHA, iu^> 



Bee bif 1043 IklUHlreii'il ralJikpH nf niirhur- 

iuLLve, linvfrPliHHt iHiuka arintirsTii. HcronntlPC> 
f<iiphieiii^lii 1 T, >.i 3 Ut|.Hh, drnrilnET. mJlio. hlMLory. 
izi-Ei^-n-rilLiiFr. Inwrtiine SThp work, SpoiiJidL, hDere- 
Iflrlal iiFTi'llre. and ■ nuairirAl achi^ jnJdhjviu. 

sllg4iUy lued., am Inw ■■ 4i0<'. i-o«tnnid. 
hinnyy liiellj if vu>\ AA|.|nni^|, Write fer mZE 
r*[iilErfr NC 4 W. 

HDME STUDr BOOK cOl, Dffi L 1 M 3 
tjgm fa. wfamen av»., CUhtaja, III. 





■a* PAllENGER TflAFFJG iNSPECTOFt 



Cm- Lamb itinrij Irmlnlai pn^na rna qaieklj- Iih- 

IktwwlJni rw^e^T A*i,sn Wfl h*l» 

Him grk^i|h|M- nr eHiinn Lultioa. UeBjr nod 
MblciM. 4^ndu-(ju aum up Id AllA pv m.miA 

«Kpef1^ In PUTk g«1:;iN;|jh4d l-Ull^ 

urtawaAtS SittifteiJi trAkrtPW InriiCirt*. Pftk ni. ■iiSeta, MlYa. 



m 



..TfUrN I 

FOR 



inowiEKf 



I WILL 

iiHAKCEyflUinmiiinte 



...JRUIe... 



fi 

t.a^'Tic K^thfvilhrifVH, nn real. BAD ID c^uLpDaenl..^ 
You daii'^E. nnd ydvtLmred odUcatiDbor cNperlebCe. 

- Frcft ERnrjlLi-YEnrf'rLL ii^rvLr-c for Hfc- hdany Hrn 

while rkjtii couDOD Today for froc tu>cik 

Vrliich tella yau hijw hicndrmH luive bccoinc PltCCSaa- 
CuL iLndii:^ .Vli-q. ijd i;«r tak^pa pur triiiiUiis.. 
hf.C. LEWIS. Ppui., HAD lb UIV.. Coyne gldctrl^r tiUtKt 
Sbb a. PauJinA 91.,, Pvpt. al-3H, GlllCA1]«[^ lilliriAi.fi 

:9*!i4j pe«e TieiHA mrcM And rnrlq-.Tellrnv aIhuIl 

ypur '"Paj^-Tiiiliipn-Af tir-ArAll UAliOfI PIaAi. 

HAIEB 



kbtfSES& — , 



■ttatb 



Sq-u Vdu saw ft in ^vpviQr Al«c^qneoaf 
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POPULAR MECHANICS 










a GREAT FUTURE! 





■-^mplete Aeronautical Engineering or Mas* 
Aviation Mechanics training in the heart 
the Aircrafl: industry. Graduates obtaining 
I mm ediate employment. No flying involved 
AviaHon's foremost school; estab- 
lished in 1929. Located on Grand 
Central Air Terminal. For full in’- 
formation, address Etept. PM- 12, 



cunriif 

T«CliNtCAL 



a 



wniCHT 

INiTITUTG. 



^lUND CENinn IIJI TERMING 
CLERDILE <1DS imCELE» e«llF. 



lEI lltTlIEQISIEi imn IF JIfiBHJITIIS 




STUDV 



ENGINEERING hS'me 

Wtifi A -Cluhli^r^d EduratlDnal fnAtl-(;utl4n 
Conducta-d by 4? E»rm-»p«4>dc-nc<]- 

CQiiri^p \wi F:\-r: iNRiTRiMf:;: T;rtHrtripni, awi. . iHiiJLiiiir. 

ArrliM<>C[yrR]k Auu^ihil K l-, DLl;i(H. A£-nHiKiL|;ir;j1„ EiJidlil. b-LTiLr- 

p.?”' IP An*: srirn^..^: r-Ul tuflopliy : I 3 dui-fl- 

CK'C'lujb'': wram«’: AHnniJ- 

curf. ]^iuhi^hiH tiuJnJnR; ^'i-ijwniJngr: JiLbilHfln. Cjiarl'cmf. 
WHWFfflcy-P-MuP^iPfcr |^c.&hpArDW . 4gLO-TC-„ ngn^i. Chlcagii 



^5pW//5 
IMf/M 

i\^' 

*c an AnriSTS 

Learn at Aarne in your spar& time 

^rnri.- nciw mr n JanolnaTl tij,- rr- ail Attmc. Tnilnirf 

v-mliiic S3&, 17 5 ;■ fKir 

li ■ In.llMhl lUC^ sIlKl -wnin^!!! Ot Djj 

uma |ie- 3 :|H; 3 > 
I’mJi-HW, Sn Iirnvi. ^ 

IVWiJi^hiirjf. TWQ AkT 

lM 4 .':iHyrr 1 , 114 ] Prujj.t,'-'' ij|i- ^ 
fc-rtlM^n CVHIIH. aa:>|[: nou^ii hhJr^. |, 



FREE BOOK gives deUils! 



I WA44i FnRtGn^ 34-NE3al ol Avl^ Sludra L3!12 T 

I l]llS<^ 15 th Sl.r H. Wn W|lR|il.nHtDn| D. 

I VrR ! p a Ilk 3nUTffl(ft| in ItAritnE Ln draw. WilhnHi[ ll^JCI^ulSlStl 
I EtJid mt ii>ui Fr«; "“Aft (or Plf-inire Rnd I-kiOl. ■ 



I ^“PFii^ 

I ArF-iIt-i'ri. . 





We Witi 
Send You Our 

FREE 
BOOK 

"HOW TO PROTECT 
YOUR INVENTION" sniT 
Invention fteooni Form 

Our }fiV3 favor tti€ Invsiir 
lor u'ha a dnU.^d 

retroH! rjf hi* irlv-fcntiOr., and 
l& dJIliftriL in filing hit ituU'nt niipliitalion. 
You owe It to youn^lf, If Jtiu vulu# jvur Ihv-dji- 
tloM, to uiftlce hu nOcUrat^??, ^JlUed, nnd wJtiw.^HS€tl 
jm^cqnI nf jEiktir invi'-iiliyli, and then take aicpc to 
appl^' t<pr Ls r->ntcu.t Just SLA quiclfly u.a i^o^Hpble. 

PERSONAL SERVICE 

rvice «n 1 m- linTuo-lAihi ta yiQii ; Ai ti 

wc HfthJ, ti^ rvEUrn kiiAiJ, dii "Iiiv^vitlfin 
fur ymq pg nil OUt. As^cl Wllcii yoti 

rtCUhafl kl [4 -iJlir prmn.pt And pErs^nAP mtvIc# OealP!:; 
We iMFCon^Uv dlr«t tfit Euali’ti of ilw Patent OStkw 
K« 4 tiIf. rwisnniJIr VEpurt En i(H 1 . l■urt«l*]]F eupeETl»c 
tPE ]jrrpb 7 R.t|gf] Rnrl ]Hlnir iif j-tajt appILulAi pud tlw tupn- 
iDiiH irf your ui«, ■^ 1 * 01 '*’ ha ll« J«l riMtlfin, nn Irat limt. 

patent and sell your 

INVENTION 

tVp ]i«rwE 1 « ysMV fM.it jkilfully Apd LtKjroiuililT wStli a tIw 
Ed HTUTlns Eho Iwil SMHislljLe liitedli fer jWj— jtlvlnir ymj 
ilH full ImimUL at GUT IrAinlujj ftp TMteilL ulEffirne^i and 
Qflii' FE-iiTe c>f fictothEdrv dcTYJiLR- hiiiulichie ^ LnFppEnfP. VHi'e 
make jin-Rnrul c^h]!! Bl the PkEerE. Ofllcn whon rMiulnpl. 
AihL l^fymiil tKLi, uc will rr^'l-ebTrw 14 UiVu you ijlip(ul binCi 
DJKJ JVffaatiPfii mi EGlUinE jmir IpETrttlfai 

WRITE US TODAY,,, 

Whcji your In^iotlGn «uu-e* la kIB ll li ilrhcLly (imJl. 
dillliJilC. A]] LMreijicmdEnrE ia hpndb'ij p^TWJuCLy tiy 
III, ts-kfi a parj^niat; JjLtFtMJt In ymir -P»iifi:oe-s i an yiHt 

vrrhtt in fully- 

IMPORTANT TO GET STARTED 
RIGHT 

KnaiV h 4 iv i 3 Ie 1 i>A-r pi-gIg-tL jwii, huiI wbHt ElupF Ev 
ibkB. W« VI 1 1 1 , snnii ym tMnplew FItEE rs[]ok| 4 f "II^it 
T 4 J‘C 4 LIJCL TiKir iQVKnLlGu '. pni] FltEl!- ■ In.Tmllpfi 
nffijriJ" FCtHI Y-VrJLB UB. vr mi LI EhJ^i rMiiepgii i-oilMp:' — 
Mr Jrnrriur Anil limiiAn. ]?+■■« I n-ar 1 iil J'aErnE AltwjwyEp 
1 S 5 -T BbjtS^Lct BulldinE. WaihlU^CIL 1 >. C, 



McMORROW & BERMAN 



REGFSTIRCD FATEKr UTIDlMrrS lEFDRE U, S, PATENT OFFICE 
ISS-T Bartrtter Buififlrti; w»hlnftan, ID. C. 

S?Bd nto jrwir JSUlkV FREE Boot '‘Ilcm Lp riPtMt YotJr Inv^n- 
iLnn" und jpcciaLLy Tticimjcd "InTfnilQIk BeeanJ;" ZOiOi MS. itati. 
1 iindon-tBDd [bat Lhia diocu aat cblJRAte edc- 



AddrCH.., 


















.-Stat*. . 







I i:\Lv. 



^tAtf 




S9A 



DECEMBER, 1941 









SIC BOOKS 
SHIPPED 




fi}r 



11318 bnruJ ikEW cjclepedi* “AVIATION''' I# 
i'be pnm aiad la tUa laDcot, Hist LtiiiflUaied 
jmd tnost ociiii|>]et4 CTflopeJld oc tbla sut^Jixt wv 

'hfLii^Eii'tTpti.bLliilHMLB^a.iLUhlplir iMMiDd. lEi DtOdeTDr 
j|^L4! vm^IkJb bSgllu lire ^Lu3a ErOEd 

llm prlnijlptwifr flJg^ht ttirpg((h Lat*rt tJ'iKH Of 
flliu». rnyt«jfob5py, ulrwnftinutruracnlfl iigd haw 
ton^ tJwiQ, Mldtcit, pAnetiuta pscu. li^iiiry man 
ilrlni, arruLt«ur or s-XTifcrt, staouJd. have tbise bogks; nent 

tor «*jTijiia. tinri, im mOQ^ Ckuli^ DO ■dapofli'L 

Wttnderful New fie/cf 

Nnt^onaJ DcEhum his openad up tremeudjoua oprpprUnttllcs in AtIA- 
tlon. It i 0 tivr f 4 uiiat ftv^ms LEKlufitrr today. Hiijs new ma 

bBlDfl- built. Uot lnlo eJiLm neGd duw. B^iid Uie -coupon fur Cko esamh 

oaliun. Gat ttaJa brand ptw icENbcNtbe-mlbubc i:yf!] inpciltii. Kpw, 





Inoreited prodiii1i«ii 

mtaiis 

n/lore Jobs for MACHINISTS 



NOfflW. r. . I , , . . . FI IV 



^tihiriMi*.'M?e«afe.Occ], anpkvHr'i im» «d 4 vddkvH 
pbd Uwt 4f M liM^L bh buaUHJ Xwi U * nFMWH. 



■itif hl^er pay far man who kn«iw the^ woilt 

Thw hnmc^tgdy couree pivM yau thn practical iBctn Ott 
ifitKicrn tnoebincia, np-to^ntn mcthoda. ficcd to advimcs 
in itiiLchiTu; a hop wotJc. Take advnntn^c of th* other man'i 
«xi>orlotL-i3« ad fo-uTid in hoo^Vr to lOlv^ ;^'fnir' problcmiii^ 
incr^Avo your cfFrcianoy. with 

The AMERICAN 
MACHINISTS' LBRARV 

fi iT4lun**i-”Z3C< pag*i™Z5lS lllualr*tl«na 

(A E^mbipvd |i«nt«^itutfy c«un* and rat-mnen library) 

Th\x library nf macliLDe Bliup pnotltt wua wriiieii fur pnoilcal nwn. 
It (IVM ynu tbf: Ikh| puTtttodH for every kind ot rpatlifrie Mhnji wurt. 
It fiiuy explains laUi^, drllia, und oiher noublEie tools and llidr 
operayou, a.iiigra:^t|c rawhlTin". "pwda bjwI Kwip d(d(CB 
and production, ]l(^ aDd flxtuHSv punch aod dLo work, mwat nuriae- 
ln4C. OlC., ^-C. Plainly siTllE|jn---f»f>En[dFtely |Lhj3rtra.ted — the kbid 

Of help to tha machlno 8bop man who wania to advance hlniAoiTr 

No HAMV down — B|laclal prha — aiav pa^lH*nU- 



r- 

I 



EXAMINATION COUPON 



I Me«RAlMr-HlLL BOOK CO., 110 W. 41nd SI^f N«w T*rh 

I . acDd m« iatf- i*n BKunlaiAiLhiui the A>naH«:aii liArliliUila" 

I LJbruy. li ULl^iJkcUaty | wk|| Mdniij yiH 4 a 1.34 Ivi IC> UHl 

” |a.4Q nujRichly Lmul ttw pHcw wf llV.aa la paid. If nPt 
I [ will rvfHrn t>ia _»wln TWHinald, (Tb -Ina^r* prompt 
I writ! «rid AlHn mfl linvi^ 

I KacneL j . .. j 4. ^ . + i- » + i- h i ......................... 1 . ^ + h >^ -• -•■ 

I llomv AdUrcaa .>.4ii.4.ti^v>>«-!i>i-v«.i + ...4-..<.-iih. ■...!.■■... 

I ClEy and S4nta+ .. r-. . i i-v.. 1 .-. k 
M PoalilED . p 



a + >f a di fa 



.ru^]2-41 




FebJ out about tli^ae 
ni.'-'ni Conn Band InaCramenta. 
MMiy awHuii-rfuL, Mclitftiina fam.- 
ture-s-3 Toituy, Iwr* iAriTt- *pctr, 
Conra nru^ tl^ "-cbiakBC-of tba rut-- 
Ibi^.'" Vou'lk ar|vri«co fast^aod 
takf inara pndc-in a t^uiaaConn 
— idod r hy th^ w-arl d "a ] a rifaat 
imuiiifBjCltunrr. jaar dealer or 
writo uri far Od^ TH4il, Bii^y 
I*iojTnciif OfTir, HaBtiaa imtcriT 




® STUDY AT HDMe 

LesallytniHd warn wta bleb* 
V poqltLoiui and blifw 
MB In bU^DHB tioa pubUo 

I. ijq-BmEar imnBt-UrnJdM bUtt 

t bv-r-in#. Blf uapawBAfia mrm 
wM.hr mm iritb hwwi 
ort PutttiiBfc Mor« Mmm 
tr vtav. Ym Xrmta #i 

, tHr™» ef L£|n- fe~S**£**^“ 

ai*du*lwi Oi Pi p i. i r ■! af yMTJr A W* f am i ih 

lal. acluilna H-vul^nn*li^ aatj 

aap^ Uaiv«TahT+ Dvfit. 1204-U CblsaEV 



THINK 



Tha 'VMbiXlA# MphaM h ■ k■•it*dl iKHi-cvt 

linear HrtMaUky -quicbM- . 

Saif Admn-cvrriDnt Institulc. L^l]|t , Flllladftblil-P- 



5^ 



H 



E BOOKS 



■tk-|ii| jMM^lLlBirLl Fur nnsr ln^4* ralalOg.UC.- 
"I iniLiHfini;|^ at bnrfriijiidL Addrcn; 

H AlLacMAH-JMiLiy S CO., CUilJhlCOU£r U-rpt.i 
M-.aos. arjtftPD. KANsna 



EfittlNBCItlrKl, bfOBdoiwtiniiF avl- 
aNbii and. ^IIm railbo. BwlcruBF 
■ Mom celtsrmbhy lauchi 



SnHloe wM Mem I 



Wm mm U I IJ sutrioe ■»] Mem EeL«mphy . .. 

■ *■ * tbocoualdy. 4B WMita' erisniwr- 

ins eailrSb nglvaleut tci thn» yean' conece millo work, sc^bual 
eOT-ubUsbOd 197-1. All arpeniea IniT. Catnip ITM. 

TTib thHtge Institute, Alfa St., Valparaiso, Ind 




WEIDINC 



Ttdj-, Olilp 







AiTLaalDE lublur mald-maUnv oami RHlmt -parlKt 
BnvieEH nn>4da Df plnijiiat, aati |jwa. twohnancLL 
rlr- HnUld- 0c to 33e oacb. Ea^S -molfl 
Foah^B Injadrcda cf. nwvB>ui#a aiut cLJu to «eU in> to 
11.1>a apLeec-L No anj^rrlroca occnaaiT. 4u1cV 
and aary- ftcart hrPBtaeia buBLnama. ha your bonia 
. . . **LI to RKik^B, airt Btinpi. fHmdi. rcaortBF 

HAd BUaUlJ, by- TOflU, H^tL Of apBf* IhDI*. ‘-‘-Uold- 

tfl Eaitdy feoak^" ajid ILpt 4f hvyan FEM. Wf1i« 



SO-LO 

D>p«. 



WORKS 

CIneIntMMi OMd 
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POPULAR MECHANICS 








NEW WAY TO 

CHOOSE YOUR CAREER 



TodAy. n-LfJi muAf CfUeetH OpeOp Et la TnOTO iiupor- 
tjint ihiin tvrr Htik\ you chow* wi«lj that vrurk , 
or pruEBD-iLijfl for whl-ch you aro uaturatty endowed 
jirtd htlid. iJeiert-T C*H PPW necuraMjly do- 

terrrtlnc- ihLifraryoo, In VochUotieiI pcuLd- 

niice raujy 1 f«- WOrtll thouujidi uf dulSiiTs: la yan 
arid rraeiiH yavr fulurB bHpjNilrirHrar ¥oo MWb YPklT- 
aelr Llio judvaDiHiei -of ihie soJentJAc BaDJyBlA- 

ntCPe S«ld Y-iHUi- nium* Bit B E^UUV IMiMto 
rntb- (jnpif H l^iktoL C^laEi’ilniiYr 

VklA nrw pTQVcra wuy to |froMlJ»T p.tkici«mm- 

VOCATIOHAL Ci til dance ASSDCIATESp 

DtpLU 2 t 2 S iL MvntQv AT*.,PSud 6 nP.CBJtfafnlfl 


UT 

SGIEMCC 
PICK A 
JDI 

FOflYOU 


FREE 


BARGAIN CATALOG 

tBOOKS 


2 l$,.P 6 Q ImniIli af all puMiaberd 
iLiliiij ilk uuT 4 Tth Auuukl BuTAnLa. 



CalaLDK af 320 ]?bk 



□Id-tlmii 



ravwrat«D,’^[|}iC«>ai -CwLE^tb.''' IlcUaEi^ 

IIlDl 4 t]^, 4 -tc. Supplying IchuOJib, llbnArL^a nnJ 

IbOUAiuida of Ladividual c luslpniitrj]. fond povtn#inJ loda^ |nr mvr 
MW 1642 r-atoldii Iri Bonki.*' 

THE BOOK SUPPLY COMPANY, Dept. 135 

gM'SEfl Woit MOHrtO StTMt Ctli:B^.ar IUI*m>Is 



Learn Profitable FIrofesfiion 
in QO day$ at Home 



U. 



'7; 

1 J£M 






ll.n to H.W for 1 hr> CrihjlMrtnt. Jh u^a - 11^*11 Lip I inJ 
nlurnh Fu^ m pb ^lod tair In kierp xhiI Un. 

Oprn >-?iJr -wn vP Cxka aUpuiLihr et unpvr- 

luiillll:* r>iS ■ Ipria lli>>imO FK-m IiiK-tcw. HuipitiilPi 
CluLi oajJ iitWf bblLh ni nTrLuiinnDl rvnim. 

Vi'''OrHJr:fu.li pevL-ElnaH |irtd wiiin- ^rlLe 
Fn AnxIcinLL' f'lixrl-i i|,d ti^OhlAt -*4 
[■lin^ikp n |ilii xml Jnma jnini 
tkiLl 1 'KILLm 

T»E CDLLIQf or &WE 0 ISM MA 5 .-SAGi 

jj r. Aiimmt St.. Dmatu W. Chketa 






fMEN 

NEIDEO 



futmaim 



ElcctrBcfEjna are llEMided ^YtTyYrhttit. Hollywood aluEdla* atom 
claim xlicrtatc 2100 mcor Thla la m lli^a tHUMiy makhni; protEMxIonL 
Loam vt hanto, pparo- iliHt, E>*V fhpyBHnUr SoEocllva Em-> 
plaVRtant Mrvrcs, WrLIa lor TREE Buliatln. No obHicatlon. 

AMERICAN SCHOOL 

&«p*. Emi &ra>.«l_ nf 51 St m Chltofl o 



MEN WANTED! 



URN MONEY USY 't'ailo%'ihg\ 7™ 

SENSATIONAL PAYMENT PLAN 




t^H t o f l ah lfr erfu«r Orflw^ttlni jnlgie — ^tdiiilt H e*tjr to 

wp, hii mad i*c. xow M“n mitf rUEa h fninn i*a»lni 

rj-icnrfii ■ppmannaL nn" iLnf Ti^K»-'U>piHivq piiti and mMiim; prdm 
nn paTHOnt jJ-MI. JJb JJn -pm M PwHen to to 

hlaF Wril#- pt iifire Fnr rupLiUBAii utiHl Hpiplp ILop a ivh 
Tin># ^ ^jlUa AH Hn-dre lu i 1 h -pirljlla^- uLpom. JiaJ JS-hT 
CIPSaHr SM TJmnwfi aiwf, S,pN. ini4PHO. MPwh 



ARTISTS MAKE MONEY 

Find out yokir ability, ^sd j^eh^ A±id 

addreftfl. fDP Free Vc ' ' " ' ' “ “ 

imi luiiPBirvEflH iHe 



out your ability, 

■ Free Yoeadonal Art Test. AtlT IHETHVCTrDN.rnc:., 
I WiiHHiif&, Nlw. < Formerly Fwl^rEil ScboobJ 







At iMHiit— In spKfa tSqrt, M*t?f OYKTciiinrt 
fi*lnfieir-coDad«D» uDii Ld- 
etUiiJ OR poirer, Ibkfl «my way. Wlitfl 
lOT iPGli tHMkHrt, /f to irof t irois- 

dcTi U'^rctrand rcgul rnDODtfi. 

ihwrih AmH-kan rriii-L-tuiH li*pi. iJin 
i±li AlktiJiar* Are. ciikaiB, Liilnota 



TOOL 

Machitiis 


& DIE MAKERS 

ts. Screw Machine Men 


1 PR'tlt BEiid rar BU] 

1 N 3 -:W llwcik ^'I^j-tarTL 
1 raL M:|rrOlTWl ShYH 
iTTiiiT-.iT^ir^ 


t>efBTiH prwaiD neede ekiilrd inctal work- 
ers. Learn thcee trsdee by FLCtHol work in 
ALLIED SilOFS- Fully efjnin:f^= W^oU- 
approved. Low Fee. Enter firn- titnr. iJray 
oDd£vcnLap Claaopg. I'l-tliiE ErnpkKymi'iit 
- ServiDe. TP'rtIff/or jVfflV iHnirirfiEed 
iMUED SC NEW MACHINE £ 6 ., Clhiltlp 

DpbI. P«.ia. e 09 W lltiBBii 




START 

$1260 to $2100 YEAR 



PrepdfO Mow iot 1942 ^x&minotioits 

Railwey Postal Clerks 

Railway Postal Clotka j?et SliSOO tbs llrst y-ear of regular 
tim£iloyiii«nt, belcii: ttald on Lhc first aud iSfte^tilh or ^ch 
EQOikth. ($f 6 JT oacli pay day.| Tbeir |>uy id autuiuatLcally 
in^rButdeil yniirly tu find S'2,4cl> in lur^or orjvauiLn- 

ti^miL Advance may br harl to ChEtl Clerk at ESJBf? a ycor. 
eikch pay Men, le to 3 &» 




3 Days On— 3 Days OH—Futl P«Y 

Railway Foatal Clerks tm lonff mM iMmt! 3 y work S tlaya 
and have 3 days ofl duty or in the sarnc prupartian. Dlly- 
Ene tbld oil duty their pay cootitn;ice just us Unnii^h they 
were working. They tmv-el on a pnas when on huainew- 
~Wheii they be^w ol^I^ they fire retired with n pension. 

C[tF Mail Cairlors^ Post Office Clerics 

Clrrke P-nd CarrSen now grt ClJtlA |he Ai^t year of 
cmpiipyjuc-ut. iind iiutocnjitLi^iiJLy increase SlC'P d. year 
to Open to mcn^wumon IS ta 4 B. 

Ass't Statistics! Clerft 

Opto (o Jiltfi — Wemen 18 tc M. Era- 
tV*\Kt uEott SLiiifl rent. AppaSralnieivli 
$J Aif't >HlLlE.LilkCU.l CIcTlci I.E1L1: ClfEJ-kl LIL 
IJm: ijeiKtrEDic^nUI- hL IVAElkLbgEOfY. Ik. C,h 
Euid cEtmvJten ife iiisiJe fnm Urli oiaFnl- 
palioa. 

Many Otfier Pwltlens 

raLbEr iMflltljecid in ebtltflHhl^. 
Tliojo nlslLlrie Ehetb pofltLoni 
quoLlfj lit OijCB. 

Get Fiee List of Positiotis 

Fill (Hit tbE fcll-imEDf cOItJWfi- Teat It eff AOd Tunil It tEjday— 
nflflA. at 0 fi«. ^ .« 

Tbfci Emil I hDTEitmcfil O^uY remit tra tinU £tltlI 1 f S blS^PiU 
ruveminErat Jub. 



FHAmCLIN INSTITUTE, DehL D 17 i, Ro(lis$t$r, H. ¥. 

Kuih to iue. Hiltnli fmi of rlUlfIFv [I1 A fuH dMrrlplion CE U. B. 
GmiernniEnt JobiJ 1.31 Fr« iflOV Of lllcitnitcd 33 -pa.H* "How 

W Get a U. H. Oof«mcn«il. Jnh"J 1 31 LJll Off f. IS. ■OmoniiYi pol 
jots; TdII rna i^lut tit do lo giiRllly for one. 




^'ame— — .IP-- — = — .r- 



^tJiJrEii- 

I UBb Tbib C«up4fl Biftr# Tdj |L Writn or PriRt PlRioly. 



DECEMBER, L 94 i 
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BOOKS SENT FREE 



CAN VOU FIX IT 7 

ThM* w^rLtl*p tkbQlu t<ll 

titiM bv iE#v' Hh'IW to 

CnA:h^i iMMi-iULt p^Fi^krl*mjl 
mUiu^PA^i-Ui, |id^ to 
» rpr p|. kTuxInAUDn 
cifAf-tTrrr. iTwhrtljiJf Mii^ 
«t LmiuvriffwilJi- 1-n- r*T 
dPfl<En nnd wpcmtlixii ■ 
Eriirlibe Imii1ii1« ind tiow 
to ^M iToct tliaa wc31 

« niQ VCLUHES 

a^DD pDBMs a.Dao jiiuf^- 
trEAloBii. -wJrlnB dknr 

S uiuEv Lnchurtlnv 

1*+«l c^til>n*iL Dc-uilf- 
ftLl moriOPull^Lk-il-K WAAh- 

Btiv clclh blndknfC- 



4JII a|>l>!.j=^s. Jbll I||*I1 Ihn eflubuti ilVl 
WC'il Fi^|l| fOU n CllEhR lllUlkl Nl.'VT 

Uto 1hf»k# u'bpthup yot.i mtr n iii^-'liAn|p or 
IwLp+r. «E»lrl cr Hr'Prcr-MiT, au1fl OiUift Of 
drlLur. If jDa'rr: lTilpr*"ilpd In kli'Wlofi dE| 

xlMut □U1-ulniib]]i> rttiilurliP, ulcp a-h>ii' 
flf EllN l-rLMt: I'XASIlSATinS 

OJ-'Pun. 

GET A BETTER JOB 

A hanv- :ul> — In ll:*- KiRan-ilp jiiLb Imluj- 
ity. BIUbL^lt l^vV ii £uj.\\<ct 10 

Ih|3]iicii far yniarKlf tnJ if I ■ ^liuro ^ 
ItiB p^inidj fit* wu.lllriR tor mnr ITI-in 
V?rn hjtEf trkEi to blEHi^Sf. I.if^ii'n 

BJUU «bClkit(t]n;; TCtth thEig w4JinLEt l44^ 
R. ngw wni’ — d. ifiiLc4L k-ffttinct lOEthod 
Blcnpl:^ U« ll» JirKY t?i“Dl* 3 £ "P 

|.|i« iiniiTi,'<>E ta Biiy aulO VtdljlEm. ii'V' 

eIcthi Of Aa^tT^^ii\'i irBUt Pkitc^nobLlE onsl;- 
nofrtj iod TFilLEeii in alraplr iHPCdPSO iB- 

jfDj «tH undirsltnd \t, 

NatlHinl iIeEeeie proRnru Ep idJEnfl nuDfo 
Otti^rlUiktElEt Tor iL^Infil Riita oiHhDnlEip 
]T 1 : iHfEfiFjitl inJ In D4jr «rniEd fOICElL 

■jMmw'r fMiHtllitfl prUF*iH 
■fklinanra niOw AlVtM 
thou b«lix wiihaAi't bi.-ItiB 



■I IF IPV 

f* 

I au 

L ^ 



EQXtEEL 

iat with 1 

k4i will* I 

«h*r|tL J 



AHER-lC^U TECHNICAL tOOiETt 4Pulhl iBklf-PV— 

Dr4Hai A«- iA ^*ith 91h A9lt, Cbl-HVO, llll' 1 «>-i 

I -H-ETUil-d. lUu- lO IM EErpai4 a-VCrlkUIku^ HiJlIiiLl qF Vliur AUTC 

B0CK$- I ■Win iwy lil* n»|lv»r> -OJiIV. Ial*t Lf I r1i»4>d4< tO, I 

iHRj- fiMum UbEm TspFiTPH tt nfl-BF "ly lap-J-a v#« I pirorEn- lo Itc^P 

tbBfn. I wlLk HEfid ftni sa b-m! ifR?- tl'o tiplp-w^ at ttH -irf anlr 55^ 
a morkthr uiillt 1 2d. BO Lb palO. Pac'iiiBO JtkcLiide con^^Ltkciv acn-v'L^p -pb 
per rwjr ififvt *l»vo. 

KaEFV ■ . . - . . . I . . 

-. ^ •-■■■■■■■ 1 + •-■»■■■- >1 * .. L .. + L .. X * 

CltT StPt#. 

PlHBB -Pl^tacb IflClCE atfllLoe B«, DCCUPAtlDll BUd QBIIUI and BcIiJFOU Of 
amploF^E- #ikJ Hue at eA Loasi on* Ipuadnc^aa man ai rofcwvru. 



^<^EUCfRICIfY 

IN 12 WEEKS 



ON REAL MOTORS. GENERATORS. ETC. 




PtikctitiL'l tratninii on f-ull ^zc electrical couisv 
nn^nt. "by Up J n ft*’ — 13 wccfcit* shop 

iminipA. -No i^rcviouft cscpcricnca nr a^liranccq 
c^ucELLDn needed. Send LIm Coupoik > 30 \V for 
isig Free IlIuBtmtcd Boot. 

Lcam about tl'ic"' Pay TiitlLSi>n After Gradodlion 
Plan." ‘"Part Time Rra ploy nient Plan.’’ '"Job After 
Gnirlunrir>n Serv’ice." NOW . . . fn.tr si 4 weekii' 
RaJkh OtnifM-: included at no extra tuition cost. 

— MAIL THIS COUI-0N TO &A¥ 

IL C. LF.wrs. Ffc*., Coy lift Elect rlcaL Schvoi 
0 <i b. PaUEIna Se.+ Dept. 4J->-7|, ChLg^flo. ]||^ 
Pipjae Mnd nif? y^JU^ Sif fft* BmSc ihnd detnha ^ 
^ur ■■' Kav 'Tuition After Grudu-qtioo. nao" Lind 
4 weftka' ItAjdkk Couf^ft.. 

Name, 



■ Street . . - ' ' ' ' i 





til lids'- ■ ■ ■ i'lpet^K J'c^cd.tiejitlcKn biiLPrd on IkVI^isnio lkvLEi4. Full 
inJortiiRfion. IVrite today. Mui-tkhy >[eiKod of Rpe*eli 
|iFOVREu.<ent, -Rlfl We#t Kelauu 5 <t., IlJept. 4 , Chienso, lilLimb. 



Kata $^i IT^i -SlEK) a w^k iti A-riatiGnl 
Wociil.Rr£Lli opi^JrtUtiitijed bu>n'. Thii 

£chi>vi wasklA to imme- 
dlutely ^et in toudh witli iilocl infcre^lert in 
ntepatibjg LfMV iuT ^kOisLLUnk.i os J^na/eBn'cjjW 
jriPrt, as Fliithi na AaVuiiff 

<tkanic^ as Ai'-rpi^Ki^ FtK-tntjf jITflcApn^ iir 
Ak'rfiJoH^ /nsperter. Wo imin you and hzoLil 
CradiLatBS iti locating positiooit. Npn' ofTor- 
inn Board and Rootd m exekuu^o fut after 
a^nhooi employment. TODd.! /yf -cerTij^^e^ iu/cjTnqefi^, 

LINCOLN AIRPLANE & FLVINO SCHOOL 

$M AiKrrafl BoHdlna Llncftln. Mabrngki 

WINN'S New Idea 

CHEMICAL KITS sad APl>AKATUS • 
OUTFITS lor STUDENTS^ BI& ^ 
VALUE. FSIE LITERATURE «od # 
CATALOG flf CHEMICALS A LAB- « 
oratory supplies. SOEHTIflG* 
lOCKS 4t BIO DISCOUNT. Sand ^ 
ie fidr rftium pnlilade. 

J. H. WIKH MFC. CO. * 
Dipt.412^124 St-, N.Y.C. 



0 



TAKE THIS PROVEN SHORTCUT 

TO SirCCESSHIL PHOTOGRAPHY 



Uisroll novr lit eeunlrr's kH4t ei’|us|i-ped 

RijIhoEkl. pFDflt bF eur 31 ytiMm o-f cKuerlciwc Ift 
trrilraLraif mOb iveeicii inr i;hr>tojprTii[i!]|it ^urC^s- 
Iniiividtud eflaphlnff by ehiKiiLst. Ccmmereiftli 

portrait. M.QtiQft Pki'uc, Leler Phntutr,Tj^hy. 
!K«ijiiden.t or hnma b-LUd^x Free boOkJet. 

Nh V. INSTITUTE &V PHPTg^BAPKV 
flk*T, lO WIIT 33 ETItEHT. N. V. 



STAMMER? 



ltf¥Htl(Btll Dynaro'le 
PFoeeaa of ern^lionai ro~ 
adjuaLment by bame 
rc-tiltieatl[hn bitmrd on iky[;i«nir: livlEiiC- Full 



yj 

^uiA» ^ lls^i fine la (:H. set for ■ Kood Jn'h. Lnr 

UkmsrlL'4 Bre- catLLne f^r inait -LnliiEhl weiL 'I on i-Hn n-rHctri^i 
?XPHT|-Enre UIIhIl-^ acH.Uil linHJui tlrin e-dimII I Liiiia^n Our mrrtinnL, 

rooikpl^cc-ly «|uJrFH.»iJ hho|i». i.Uii|i!n<ke rr-Hlnkni:: r^^^ifijLs-taiicv 
filvML Lth i^h-'uriiLif rii3|.>|.ii>M*iriL|., j\ tcvr '■'jHervLi'e B^tioLnr^lil |>s" 
!,im>wik li^ fl|ijqnfli«- all It aVBllDlila Eli VlUdiOftl mcfl 

vfhii wmiit cu MPJ 1 rul mpna^ wIiLLe IcumLni;. 

A I D D A CT nn^ monii aknn#^!:''' Thal'B ilw 
I n ^ IV jp4 r J 4j4.manU 4 hi every ::>J^le. Vo nwider 

^ * • llii.?L'a a Lile alliitLaiia of alrx-mlL 

b I n 1 kl Iri wr-MHTH, r:ikii»r ni'wp Em— 

t L U I PI ^-PliLi-r-n. MUw^luki-^ Bcll«ll dt 

Flnirfnn'rlujr UnJIn^^l w*ii1-nri r-de lofi 
riiij: |iT— niT^E iJny knew tlip ‘-limv nrnl vrliy" u£ 'H'L'-JrllkiK, MeLfl]-< 
lunrF'. l>raHrh!-fr, mun-iia .lil n^-aitlni'i !>rL->ii]i Vp^Jk akiil hli^Eal FabtL- 

dBElon— aihk Llhi^ L^iiHJpl-n ltliuLiiJ.bi‘lufei-h Em h lIE (-'CUflllrLkiajL llniri lilxik 
I’frsE^-. |ti>Eiii>nil-i«7i-— rniUhlrlL-M Mvi'rYV.'lnTlf r»^l 

.Xir-rr^ri v> >'|n|i!rR. Att 'iVelilinia EJni'r^ior-*. ALierArE TerbetelinM 
■irjil £j!jEPnf-ErR. Oftn'i l.-r Eooteni to «TnjE?;1v aEansr on enlLnnry 

blE>-OP-EiLl^ JiJtpa WIEki tny— WhC'ik 3ai □. hIhifI; Iknif^ yii|l L-fLiL 

iMh.'MIke ki Ln3nL'<l Hi.-iH-aa! ij^L — LiL3 L'iihit^ri l.ni -wnrJih^ Lii a Vll^l 1kL~ 
-iiithikT— w|EEi experfr plijf-. SrJnd nriapon lodny'—clrTwi beclik 
K-Ettila □ moiitb. 

LWA U K € €--*» 

CCKffiL «f EUfilNEERIN/; 

Wlthaut abliflati^ vaniJ ieoklrl. -‘-Tho Pvwn of a ftl^irfio 

laduAlrv' ari^ 111. DylBtaiHlln>g Qp[KrfeunFUi-i. " A3ae toll m.<- Hefw 
UP n^ma on KlaatPieil EncinaBr ft.ft. Dtmwt*. 

An Wfldlng OHral^r f3 EItd.3. . .Air ^ndhliDni rH|. ft Ha-P. TaA... 

HlrErBdn; 13 ETUI.). . ... . LComriiHElal Raftia ■.rKilocbr. . 

Wfl^i'ia Taetl-rhIeLU l k yr.). .... WIa^Ih-. r . . r . XT r . T r 

A rcrift TKhnielM /I sr,\. . , , rSTUaCHT LOAN PLAH. ....... 

K <ekn il TT.l . . . . T .VAIN PAITf VXFEH9I PLAN. . p 

Airtx*Pt DF^WmMn £l 3 . 7 .). . . . ieMQ4_A RftH I P9 . . , . . . 

NAmv. .Addmi. . 

City aTvff Ftitc - ■ . , ■ ■ Aft* ._FM-3jaAT_ 
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POPULAR MECHANICS 





GOOD pROF^ra fob ' 

^THOSE WHO KNOW ITS SICRlTS 

G«fl]Chful. |pt«i«uitkb|r -iKouiiELilaEi Idi* 
ipfibl* ar part tlnnr In vlllau* 

or ed^ BulHubiF. Uj>?ik lo ■■"u 

odd- win biMbcprndmcc- of low 
unr+rtA-liL -Dmiilo^^iTkcnc- uib«iinBm1aL Ib- 
1?W« wJtrt n I'eTi^Lcifs' DluLliiilEi Crf VDOir I 
□Wfln 

ritOVEII METHfHFS HftIHG ' 
SU&CEJiE FItOM KTART 

HiJiy M. l^TTann, nitlDruilliF laiovn 
fVKJlMW fCH^ibCrx HiHiiae FWJlcra- 

rmn tL S. of AKTl-fuliiab-u, -ifUJdd^ 

tnLlli BinlKltlCHIH htfn Plld WijrinBci fiiT 
PaUliTV SiUCCHd- Owik BtELTlj HI P fp- 



FREE BOOK 

TELUS HOW 

A inikLtiri^illr cl pDul-< 
tJir-rfiiifri- iBri^c Abd 
fbi«il Hit En4klisir 
manuT In tliJi nivJl 
itiEvrt^^EliiK i\ni thiiCIt- 
j|h|B [vcij^tl-nn-, 
n’lLT-lhrir jou Ilitd rvi r 
krUl ClilefcCtiP «!- But — 
u'1i^|bnr yjiiL tiuic 1^*11 

liPiLi ^ Een hkindru^l, 
yw -fliwld \i*d tbiK 
Isom Mi um 
SruLift fur lU ujkJjidl. 



UdrtBi; H»riy FM. LbotvooI^ PrvBFd^rOl. 

NATIONAL POULTRY INSTirUTE 

P»pt, M-d H, 




REPAiniNfi SIMPLIFIED 



Thla mL’mikl lui h#1 iLkx b* W 

«TM^-l|iT^k]KnrlriMj.tTAMaHHi^4fM^|Inf,,:nM*^ didiMt, 
TriMa mimvT-karuif Inwani wnl mv-a }-«i| -|nlj|lni 

Ih-I ndH_ KiiTh li,rdrmi^l;1i>D m 
TWM. ««MJ-4nrfBi#, Bnn,Bi|BO FOdk*- ri?ii miH?" M^IuLDB 
Eh* rniB4r>Jw vnrilalnldB B^l ttl4 

lM«nn* abd nvMH ouwMwi. ui ptur qwb 
IVB nii ■’btluwiBJV nn. or oJUkuikih^ 

PMAOTIOAL iNSrnUCTIONS 

Til* Ip m ^f M BIP l>W<K.kal. rlfaP, hilA^ElnF- 

P-'OT 40 liiHPKf Bbd H* IfW-lli] riurd- 

■UP« nr priWivuP- ■4l.4rf-kv4 I^UVOd. 

■ Ml <11 lnfliln< imburi/iBL Fadki IbeU lod 

dolnB I4U FwllA Mf<ka H4ilk. dIW Obk L4Lh. 

WTIBFACTIOH aUJ^BAKTCEO 

Talu nilnaiME* tS 'inir rli'k" tnl <dn'. 
Band -nlif Yiiii aiJk r»rjp.Jva Lli* 

mai^^ ftadka ^auiw Elii^ |oi 1^ dafP 
BurTiloAbinD. >'-nr|r iEiiHt «4i!h- 

□ iii Dtilnatlfia. ^ jr-bu nr* iiIhwI tli»*br^ 
H>?^i|rK- MlBUtl i*JfnilT« 4« Lf*® frtf 
«*lr rulE pFk«. md *«iUp 



EASrTD MASTER 

"J«laf4«d EOi rcpawra- 
dl« irim I PTU un 
S hlfa I^««ij 1 L l>Dv!k 
m* I-F+ »val-Fi* E-a 
inuE-iC ^MF vOUfkC-." 
RDrvr tja3ii;luLH. 
Uan^rbil. Cuiada. 



SUPREME PUBLECATIDHSp 321 S. Jifltflieill Bt., &h>k.ifg. HI, 

bbkD kbr rninpiDiir Chmi/u iaaE" f^r lO liitr* uh-. I nm 

cnrlHlniT a 5 c Irk colb ntnilkiA arMi will dHH.hKlL -Bulk a f<^ 

pwFtBp^. with th» mpi|™p»i, I muBt Iw B#.tliprLvri or wIU 

retuDd my iiau<i«x Ln Cdll. 

W-amu TW-D'C 

AdjdlTHB ... ........ r . i 

li.» aioa aaiL jwraJvi EqmpMf Ma^qp! Vm Hlf* 



More GOOD JOBS 



in DRAFTING ^ow! 




CaNs for Draftsman Are 
IncreAsin^! , p p ReAd ttte 
want-aib for proef of this 
UFsant demand. 

Till* c*m pitta ilravFtta BQlIlt, — a^rrv 
thinp t* v*rh iealudhrkD -dfBillIrti 

ItbEir dnkplna bCiard, b^ppIIh, *tt ^ 
ALL SENT Tfl VOU AT ND EATRA 
E-OST II yov If** Ctiif*t£i TitN BtudEfiL 

HAIL D-DUPCH 
BELOW 



Tluo Nstioniit i^ruj^Eiirn unH impTov^pd 

have inmrpfliied llkR deniaiid ^o^ Mhchinp DrafLfimoD^ 
ArvlLit<?i,'tilr&l Draftf^liietk, Etottrii’jil DraflamFn, fi^lruc- 
tujikl DraftQmEn and Aironoft Drorcstliiijir The DmftH- 
mftjt alwnys hn?t cm imy new project in macku- 

fact tiring ajid indiiatT^*- — p^acio or Wfirlime, 



The Draftsman — "The Key Man" 
in Industry 

No new ofin Ex> bEiilt^ sirplnocs eon!$l.riicti.HJi 

no bridges cjr buildlikga er^ctod, uo ahijjfi or Bubiimrinaa 
launohc-d until I he drufljstnan ha^ coiikpli^i.^d hid H'orkn 
Real inimodiatfl oijpartiinitics exist in Drafting — the 
prof ration vpon Tvhioh nil eonatrurtici-n is vitally dciion- 
dent. DrEdtiiii? is clean, inteTtiting, v.-o!l pnid ’work. 
Steady omplo^'TnenT, ilivcatigute today whal DraflinB 
offm your Help your cminiry in Niit tonal Dof«rLB4. — 
and help youriielC to a well paid job in Draftingi 




Learn in Spare Time, — at Home! 

cor Mi FAa C 4ii/«£# frr ChltMga) 

With fiUir toay aiep-by-a-tpp Ee^aona. Cand t.lio tool^ we 
fiirnigh), you eftn ieftrii in your si.karo t-inie fit hoiiio. To 
prove to 5'OU how ecuiv it io ]enrn Drafting by tho 
ChicaBo Tech Methrid we'Ll Bend you a Trtttl Leeson 
FRKK, No eliarge for tliiB lei^soi] eLthct now or later. 

Sd]ll! a |iO£it. card nr the 

coui-kOh now Tor 



TRIAL LESSON 

SeiMf Coupon 



CHICAGO TECHNICAL COLLEGE 



S -202 Twh. Bldf.f^OOQ Michigan Ave«^ ChleamJII. 
Pleaec Btiid nke FR^£ Trial Leasan In ORAFlTHa 

ehewinff how to le-nm P-i- hotnc by C. T. C. pla±i. Noebli- 
EwiiiL^n uf vciMVHI. 

NRCTIK , , . X .............. .. 

A ddre** - 

Giti' .-Stfltf:, 

Oeeupatioa . Aa? 

Sajf ya|i khil' it tn PapuTar AicchtlTtic^l 






DECEMBES, 1941 




m iV* Booklet Free Highest Jleferenees 

Ol I IV I Promptness Assured Best Results 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

JL^isted Patent Lawyer ifi the latest editions o£ the Kand-rMcNally Directory 
of Bankers and Bauk-Eecoitunended Attordeys^ published by Eand*McNaIly 
& Co., Chicago, 111.? American Lawyers Annual, Cleveland, Ohio; Bankets 
Service Legal Directoryj published by Bankers Service Co., Boston^ Mass,; 
and the Snow-Church Directory Co. Lawyers List, published in New York City^ 

WATSON E. 

RECfSrEJteo MTEHT 



O m E M A M Buirdrnv, nt Ninth stmt. n. w. 

CNTLAWy£A ^ WASHINGTON, D.cJ 



INVENTORS 

PATENT YOUR IDEAS 

SEND FOR FREE eoOK 



HOW TO OBTAIN A PATENT 

Writl«n br A F4>rriMTM««iLinif tli» EumJni 
Inf Cvri^ O 9QS-241 of Lh« U.S. PHtm-t UfH c*, 

If ymi want to profit bp ibould _ 

tAk* «t«pi to Applp far * U. S. Fhtfint h.| 
nncG. Your Srit rt4p ii to |«t tnl^ rrw Book. 




ThEi 



lnC*t4p.tJrt I — * Hi L 

tion you ^onld khin#. It tplEi you ruJijj- hair to obtain _ 
Mt*nt on your ld«a in tb" nui^kait way. WEih IhEi Fraa 
Bvvhr viM aWo i-afialva a *'RKr?r«ol iniontloii'’'' Iqj 



^d«ntial ^Mrrfq" 



fouf CGH- will Ih 



whiciri yai^can aaik^ t-k^tbI 
Pat 

If COTM 

Ail communLcatloni cGolharn dal. 



i1¥l ifPO 

P*rmBLrtal and Can- 
raorully 



__ pai 

only by a Rajrkilond Pat"n-I Altirfnay wno Ea ^Iao- a Forcrar 
SUtan-nbar i?f Cn« Mlnjnf Corpi OF Inv Ui 



. S. Patvnl 



BAIL CEBUIH TDDM hr FREE 



I Kam df ytiUTiDfi Niti. 



CARL MILLER 

REGISTERED PATENT ATTORNEY 
FORMER MEMBER EKAMIJlINC CORPS U. S. PATENT OFFICE 



I WoDlworth BMi.h JSIh RAttr, DfVU 1^-A, Ndw Voffc CitV | 
MiLLER pgitpiHQ, flapt, 3^-A, WAS MIHGTON^ D. C, | 

I FIaat# wntf ifw vm^r Peh- ■pok. ta Dhlain a PatairtH'* KmiMt _ 

9E InhWlIm'"' Ihmi- I 

I NAME. I 

I Ad rrr-,-rlHT...Iil-l- + + +t+HH.9H-i-<...>rr. | 

BE PREPARED 1 LEARN TO SHOOT WITH BENiAMIN 

For Tanet— Small Cair«— CampinUH-dtjAh^- ’ 

tfl Ml — A « 1^ ra lawp r* c I J ta I— ■ e • M .f" ' f V 

— quI-bL Ai^uiUliLa FflKa-A»iMi^EEMa*LrtiumVEjw. 

Ittf. Ha fln^o UP Fuitvcb. Artk»n— ««pnm#r Fit* 

— hlaiF ThiGaar-^-^Saf 1 V L^cN^-Hanil- Pw^np. SInEla Bhrrt ^ with 
1 tfci.alHL BtS.DO;-^iiLHiH' siwFiL'aJ. LT7 ar ItJ rlftc4^-wiui js.dd 
M kk#^ l-tOiW: IlnknCiT' 02.00. AIko ^nF|i|>ptv- line- or 

AfPijaniiin pBwiAiiHia CdmamiHl Air RliIhs. chif np Diui caP- 

ITt or 32-. lleonie PMnLlmt frnm dfnirr or ticlorr. WrltG te 4 A/ 
t^r compFasa a^aoilkuior^i and Ifw ta'V’rti. >ladc- Lil U.S.A. 

Si14J^M<N[ AIR RIFLE CO.. iPvian B|- iAuii. 00-. If. A. 

^ 

loF cesT^ «w OTHiw 4 i 4 £rtn 
iNFowm^rioM asai/T FATSftr^ 



EUGENE H. F^'^'S^H.mtirmsPiUitTSTrsgitty 

kPJTfqMATiOhAL BLDt.. Wil ^HlNOTQN.p. C 



PATENTS— TRADE MARKS i 

AU oa&sE BobEmtt«d ^ivau ottooCioa I 

Ferr^ o/ roitWflrftOtfl” iWfA inatnidi'iHi? I 



/jir yriif o^iif ''-ScAorifiJd of GoifnrMjetii 
arfi^ AtU?rnf.if9* 

LANCASTERi ALLWINE & ROmiVIEL 

F'aConC £414 OJflcmm 

412 Bw«n Blrf^ WashJnrtcn, D. 



e- 



I 

[ 

t 

.} 



PATENTS -TRADE MARKS 



lutUfr In icply to LnitiilirLDi — gasre line'. 

aflinriinScffi of inT«iiLDn fof fjs.Iramid of dwts, 



rdTionul 



iFnd ili«>L£b ud 

atrlctlj- cflcitltl«itli.l. 

HERBERT M. BIRCH, Registcreil Pst«nt AttOTiMy 

Vktop Bullion Bi WMHinfll«i, □. C, 

A” 

■I MdHE PRAFTSMEN NEEDED oia p\wi^ ChDlotc. cqlllj?- 
fl IDC-Dt. BiK paj. Kponkal ilriOtitrA Dra/ltriif ET->Jii-d 

fl ynu. QUICKLY Jit ki«i-iFif- in Mpare (Ihid, PR-EK JduLLtLia. 

M Nu obilEatiora. Addfcna 

■ AinoMtan School* D-BPL A- 945 , DrSTiAl «l SOtb, Cbka«D 

It 



INVENTORS 




who derive lifROit 
pmfiM Lrow Efiod 
aertaio d^pla but vital 
lidhi bQloTB mpiflsricuir for patfioid. Out book, Pat^nt^ciuBi 
thrwc fmPtAi Bwui frc«. Tradfl Marlca--HCopTTiRhla. 
UCIf & UCEI, &L m fU f ^ N. Dwt iTJISllLilCrOlL 



FIBRE ARMS AND LEGS/ 



Hnu£„... 

R 0 DHES 9 




ScJaiwtlfiE Coalfn 



LLjitt, COTKcUr UUipd atroiAR mill camfort- 
' ' Natural B|>;pEiIniilC«. 



aUCHSTEIH-MCDCALr CO. 

S. Srd Mlinn»p«llip Minn. 




If I s 

THIS FINE 



nd YOU I 

INE SUIT— I 



will You Ws 



It And ShnW It tn Frtandtt 

Uhwm lowaava flat pMJfl-bfl-niradUja, 



^ Bfirr^a^i'Prtlw.rnT f«mv* J.rTi[oii 

rUit^lpy Thd liilBardBn^y db nn Dimkaup ^(IZ^IHjIr] ■. i1kj-1sV JIim 
WDtalni QiVPr iK rpialtlr -ngJBnp..Blk p^pM^JundL w:klitiu,finJ-abWd.. 

CASH IN ON PAfTrlAL PAYMSHT PLAN 

S Si° J *^t5Sb Pf l^i^irppJr ..pctIJiIm r f w i'j irmd 

5 TCIN EFI^^ 1300 W* H^mu "oepL .Cbiea£D 



lb PnOT£cx Your In vention^^ ! ^lUeU^cmihinu MOW 



promptly gj W In jmi«si«bllELv infl Bend I 
you a fiopF ol reir 'nt-p*i!c Or. If * — -- 

?h^ I Fi™ «nd B, « ou«. fr« <rf jpur 

T.PB attacHM caui^n at ancr. J WIU U» _ ap.rt ■-■-nA-AFvli nf T-nufmi^AiL-- intwru 

seakd mv " RKDrd of InvnitloD lortia. 1 



UelAyB art diio*4tDud and Idbj be vety 
ooFily. pervoDO] «rv[rs asune 

prompt J4c3ofl, BtrLf^ ^e-BQCefiue^ ^nuJ a 
mlnlTinini or 4ip«iW, I lUffnwt tliat F5ii 
BEDO THE a madEG ar diawlDK. or EkEtjdi 

rdiI ilwprif>tloia of rouf loTHitJou, and _ _ ^ . 

S5.DD. £ will maiia a BaarolL and TEport FatEiit AttnmEy.l 



n PERSonnL conFioEmiRL pqTEm service- 



L F. Randolph, ‘."S, S“c£* 



po^ booklet SJ^d or Inviniiloa'' lotis* 



Name. 



Addran. 
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IIBtlW ilBKUtf 

RmSie!! fttniu ?baii 



lihftity Llaiiflj 

Flrtom k™s 

RotITT tLajIir^ &FTTmff BEmn nWlCirr MfMini' 



3 WEEKS 

TIAIIING.^/ 



PERSONAL HOME INSTRUCTION 1 



Lll»« t4 DEe|l4T* 
tha pirrail i-fc ■ 



Non'i tliE 

10 fct m 

dJnfllintni. loat dELlinLcr Af 
il^lLffn BiiJjLfLwt-. ft>W JOflJi 

optnliir U-p- iStllr. t**JT tlifcki 
tlrtwr Una fi'rpi ber«E« inij ftill ibEre'l HA l#t- 
un io EhB ilmiiiiuL TbI ^maiEncJf iJlLljr (tow" 

tbntff. TDl-' aiHf HETEF htft fliidL i vkifit at^ii 
ODEMlirtuaLEV EA IDBi^P^d up ■! * dnEllEnATt 

PHbI^ .4ppnlQl CHile IMIUPE* nf TEdlnOlMI 

Iwni* UulTiJctitrtl prnridcB Hjn^l^diB 

«pi| ikhll 1i> lUrt >[|U tLrnlnc In BboriFlt 
poiaLlilf IlmE. r*Eaoqis| eLveb by fOrfn#T 

lluL^TnlLT HlfiJ parj.L injflxuELUt. I'riJur till Ibp^^-* 
Tiilim If^ PiiU ynJ ^Ark «1 tCtuHl ilrj^NLnK bIiJ 
iltiiKii ordtt\mm or EA|a]t- N<i ii^etElB IIi^eIIuI 
^'4 duEdPiMt aaiLriMnlnc]. inBLEDd. i 
d«lj:ncd li* flE TOL'P. InrlkTldiial TECibln 
IiHiilU *|!iJl ilw rtndJlInnp cF Ivit. Gtl eIie BPW- 
eil, oinl lii^l^rn-. pETiuTuLhMd^ Hnd PiPli «iU- 
]i-]Ele LhitniTtlDfiB, Don't tliAiilf JrhClkDi? nt LtiE 
lUjirii jnJ Ehul Un<1 youriElf y^BJB brbLbil .- 

dLtifmB ur IaiMj. FIcbI iIlTce tOtlOfl*. 4PEi / 
dirU UTBEk^ behL \9 bhaIjIe jtChf iP 

|al Klk' BOOdEFB Dlfillud nt lDlLrHCiKH3. J cT 
, ?i[j cCIt or daUjsiiL^an. FlUitF iPtuiiu. 

LbOB JibaitL Ebl-DLLlnki 

myEOIATE ACTICN IS URBEHT 

BMnil iirf y^iur tm IrMona ullCf. . 

W(ir>J |.hHhL -MIL kik imi*" ^"11 IkwHl#. /i , jF . ' - 

At IhH *jinLO tlm* rrt r?rti|i|#4A liifaraiiLUiii jun . / 

UUT Inw i-EjhL JUCiOCTin CmiTP^ Ir^LikJilI ChH ^ ^ ■■ , . 

arid tn wtiir^i i'fl'a an- iiHBt lutiT-pp-iiwt- Haiau - A J .. ■ 

hhetw CDd^. iifi EiifliiBy. a Enilb- , . 

liiU Mild PDFn-pilVtB lnltiriliiil.lnli FME. hB aBC r . 

■vrJil ntL on ywiM l^n^nnM tuiiltiiJ ui yuu aL ■ . . ■ 

ftjnru by Hium mi .1 k Art how, a tot* ASP J ^ 

ti.fc swl; fe«i IMPIHV4. ‘ 

OH kD i mTl I UTft OP TECHH^flT * 

A Flon-pr W-OIIIA fch «y kii Ow*"'* ^ 

Enslrmrlng mni T«k ^ 

bPulL at qpp»nylil*, qNIb# ^ r r ^ ■ 






BIG GO PAGE 
, GUITAR BOOK 



G*r Ihli FREE nOOK tkot lalli 

yw lo l»qrn lo ptay 11^4 iho pfoFAI>- 
tiMuab by i«ndlfi{] ad I# 

GI^N, I KC, 3H Pqrroni 51 ,. KalortMiAe, 



CA.SNOW&CO 

JV<*f jff^0r>nhp_y-Y JP/^r-r /i^7s 



RUPTURED? 

Get Relief This Proven Way 

Why try to wgrry bloBijt with iraBBss that goae« your 
fleah— prtao hsaVJiy obi hlHa 4nd ipJna^«iiUTE4 opan^ 
Eag^tA .11 Eo bald rupture 7 Tdu notd the Cluiha. No 
lag-fl traps Qf cuiUnff heLts. AutbmBi,tL4 gilJu^C-abLa pen 
holdo at real openiris ^ followa every bod;y move- 
ranFit with lEiataiit lEicieEisedI support |n cage of atraLei. 
UkEinot slip whethtr at worh or piny. IjIhJiL Watery 

e ruolL Can bo worn Jn bp.ib.. SoEid tor eimqiAlPJP f lCJhJli 
ook, '^Ad^bco To Ruptured" nnd detftlle of Hheritl 
Irutliful 6('day trial oner. Also ^totJloi a eEiie-dia rroot 
Krorefui UBere In ynur ntis hborhociil. Writs: 

CLfTIlE iiOXS. SI. TlliM3iiillrfiI* New Jen«r 



Itl anJwermfE an advertisement with a coupon^W 
sure lo write name and t 4 mpl«te eddpeu dearly* 



No money down — easy payments 



qhoD ■llacbBd Ud «4I Mnd ^nu tha nLlri nH uT i<i>^ 

_L iL m ^L=B hIL \hm Eut^j'nu bMUEd^ nt wln^ 

^ ■ B fclirl-ml ■ '- 



yui In m»J] Eh« , _ 

WIRW lor W» Hbt I eudicu-Lfkl UD BptiTCik'kli W B MkL .--i--i c i- 

tiiin. El jmjeirie«ta IwAp LbE-I^OUlFU Mild SlT.iMI In i«n iIbti-huI kill- R -mil -M* SI lllMiVa|« 
or F3-DU P maall^ Eoud Uvk cuu^ pnd mr i±a book* Gui- Ji-uIiEMIT. 



EX A TION CO UPOPf 

MeORAW-HILL HOOIt CO., 31 A W. itttd SL. New Vorb 

hand niB b* Inn eBb-i’ MBlrnlABCkon -lliB (^El oE 

ElKtrifiJtj. I_tdU be ■lUEn^^^'^ B -Ut ^ jaw. «■?« 



iTl IfliHfTi piwnipt BivIpmBnL ^FU* OllMtFv pnd I 

Sptti*- ■ ■ ■ 

RnniB .............. — 

■Chv «o4 PF^tf , 

rOertW* . r . . 



NBindaf CompBur- 



nkE-B3-tl 



Electricity as Experts 

„ .t— and Get an Enpert^s Pay* 



WTmt about ymer Eutere? Wb^t Ib suEi? todBy? Piin^ly bni Bbs man 
Vfba Ih ftkUtenisil to ^tsnd siLLII Reicivf yuur loti IlMPOUghly- — ptt-r 
nare youmelE Fur juLe saicad. TO (|iN |lw| thsa EbDUtMIuld Of mmi 
tavo ufiod 

The Croft Library 
Practical Electricity 



WViNTMS: 
KNOW HOWTO 

GUARD 

YOUR 

RIGHTS 

MAIL COUPON T0PAY 
FOR FREE BOOK^t 



Titles till* Arst free step tO- pr^- 
tact your ideuE Wfr wlU aaiui 
son witliDHl d-bSt or oTlMa'^U-iFi] 
tlie C. A anow A Co. ppecLril 
' 'CertiflentSOft ol I u v a n, 1 1 n □ ' * 
^□m^^ Xhith, whnn praperly 
Fl]]ed out end, vlLnested^ can 
be ofirE^ft In sepparE. of yniir 
ClellUk. We in^dte you I? aVhil 
yburisif ol 1^11^ BIK years expert- 
euEe In nervlHR' lo^-eiitorn abJ 
belpinif Ihrm ratePl end cnen- 
raoTclBliH Ihelr l-deoB. Your 
Idea Ih noiyelly an invastmerit 
nUd -dsetiTT^ea protecRJoi. 
put b oS— there Att yalu>ihte 
idee* Oi^w lyinc in ■llLcs aiHl 
dost drawete, Melie up yniu 
Inlnd to Eci paUnL 

at an^a. Your LuquJrk’ 
tMalEfJ LD. Striet mnfldeace. 



tm CNOW »LDQ., WASH., D* C. 

Grflt]eiQ«: Hmbb iiriii rne— tt'lCietii toil w 
DljUlaEJen— yout FftEK booki. "ien^lMani 
m Jitw w canriereleliEfl Y“our luveatiW' 
sdJ •’Haw Wi PriT^tfl Vg*j." CftUHt*' 

tloH eE LatCiiitlafi tww, 

NAME- 

ADUAESS...-^ — 



WELDERS WANTED/ 



ELECTPBC fcSC-OJtr^ACkTYI.eMB^ 
ftkJikvl WeHler* e*™i fif ii^ *1^ a day. Ttie e*- 
QLii] now CT^Jli'r iMi? ti*B nuii^iiy. LEOTn thi* 
liiBhky pnJd trmle Iri ^ wb#1u by actuB] itiin' 
kHv’iFjU. EHi« 111' ATllPTl.r.B-B lewlTdiy mIiooIh- 
l:K|iiiiiLhiiL'iJ ina^. 7 b^kut iit ^liori- ^e- 
ipiiri:;^il lijf dL'L'kdlJiFr knili!.plrj', lilrt^dicil Taurn-> 
t^i-r Ilf uLLiiki^iiLik. a vrepkf cwimr i»i Htir«,Tla 
Anr ur .'kevtylena WcBilTii^i inri^aknc Mwm 
^ ^ _ n i|^<l iHin-nS, iiistv * 104 . Wrltfl wr wl ‘Mr' rtS-- 

^v A^ervsRlvP-. A^h '^UVldkLiB r^tu." StiRe wa^t 
GR£E|tCQLUG£,OwiLim,2(iaiSLIEfi0tUiavi^fefaw 
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f Ow 1M Eqjoiniffiti pFui Riinr 
^W^V: ^ Olhir Sf4tul F4*hirf4 ■ ■ » ^U. 

Htflpnid Ta Hitji Yn Molit Fut Pnfr«i 

VKE fLItV TruBjni rtMrti cLihL j.1 Lh» bMlfa-aini 
■J TLidk] . . UHfr4riH WLrh lubjKl h a «iuipljb«- Iccini^ iinirHatHni 

■Uf3«. Voa hiUt Imu^ T'4h¥I«d, FrniiHiujf MudokiCkin, SipuJ ']'r^ 
I 4 utJ>T>nkl . , Itldja. EUetfimiffc, P*B«irnllii R 

hrid Tnibulh^n ■prk. 

Tnlfllfli Pr*p*r«« Ymj Ftr A BbnltH» Of Your Oim 
Ik-r GwhI Ifcfliilv Johi. ia.t Ei«ll«nt fm-v 

Tla iml Bnd |«cf cn»m fiiU n£ Rmilo- -cdoB mflaT- op«»r- 

tunLUi* U mu vj.nti le- e^. iihniJ. TrLUilu li ^ 

Fi¥Bjmq.nick hdch in I^h DH*arLDnlEin. f t'EuV BEILEiV IdBtlindun 

thnraufh ud pckrticiJ. \iMr TnLnkkf viU auk iakcrCEfa wiLh roiir 
nvfiL. 

fiv rtwl*yi. Cji|Piff4rtC4 N*#d*d BPVIP 

]l mikm HP dldaruE-B whkt jc-ur DdiiAM.LjEii] tan bapvn. 1 oui 
irl ^EL quinklir Far «. ebikI- pa j inf- Hadki joiy. 1 maka iL tmwi fuE 

jTC--n 1 j> pan Itadb prHcipLH jnKwrnlm- -Ukiti- Ydut «ub- I 



Tmi G*t PT#mil«ftBl ThI Ei^lprtt*ffit 
Plut EKWIrntntal Oulilb 

..... InElndrt 144 lUDEO PAilT£ I'la tiiUd u^p\tlM Rtn 
rtlrwE, HAl>iaTQ 01 Jf 1 uid h dihIu^ TEL 4 Ttrt-.l.^AL.y YER. 
Yuu mlm, rmlwm 4 &LQ GUlPURyf:^ IlF ILAIjIO 

-cqnil-KCl^a niwin^nu- PfUi jiror IMwJ^ 

EMrU Whil* V«u ILvpm 

Hr HtBtNEjlB- BUlLZrEJLil iLrfr 
UljllllU to* 10 - FiUi PguramnLi BElat ia 4 In 

TiAMRh 4 hiObOy-makmi HniLn F^Arrkn Jalip 
ihufUj bFIct pvu b>H-ln ~tri.rnlnE- 

t Ml I u m 1 the iprayiehht cayptu. if- mla 
ISmil I UHDUl MDHEV-AACK ACJIUMENTT 



NEW INVENTION! 

Makes Your Old Radio Perform Like a 

1942 model ; 

H ave you om of those makes of Ead^os? RCA, 

Philco, CroBley^ Airlinej True Tonop Zenith p Stew- 
art Warner^ Spartoni Stromberg-Carlson^ Midweatp SiU 
vertone, Emet^on, Detrolap Motorola, Capehart^ ScotL 
I£ it’s ail AC model, cootaina not less than 7 tubea, and 
was manufactured between 1^5 to 1940p then you should 
know ail about Midwest's MODERNIZATION Plaur 
An opportunity like this comes only once in a ^"bluc moon/' Now, 
you can enjoy advanta^ea of the circuit improvements and inven- 
tions which Midwest engineerE are incorporating into their new 
1942 Radios. Now, for only 59-95, Midwest engineers will mstall 
PANASONIC AUDIO into your radio and bring Lt up to date* 
This new circuit development makes for greater audible range, 
better tone, greater clarity, more life-like reproduction, amplifies 
bass and high notes, often aasurea greater power output. 

A bMutiiuI,&fJ¥Jp^Ct bfi tfy^nrdta 

afidfliiJie/y FEME — yONif l* mud- 

tVfJffl t^^oy for FREE **J4odwtfii«tMan^* foMir . 



FREE LOAN 
RADIO 



DEPTb IS-F 



MIDWEST RADIO CORPORATION 



ClliaNlfATIpO»tl« 



flUSH COUPOK ^.1 BIG FREE BOOK 



MAVBinnY ACAVSHY SF FLADI4 
r. L i«rwi^»»TT. PnKl««nl 

Ibu-rt kiHinnttr nm. H. W. 

Hi^hki»iV«N. I>. C. 

h™ Ti^ rax 9t '’bcw Td Mask 

MONEY iH FlAT>ni. ' 

.Irib. 

AMjm . . , , , , 

CJI^ .. ....... .Hwta. . 

(Mali] in bhhIbpa «t p«^i ap pii|B^ B^dufdJ 



I- 



KNOW 
YOUft 
CAR 



Yon Ne«4 
tills 
Book 



Evny 

AUDI 






See it! 



NEW fluid 
DRIVE FULLY 
EXPLAINED 



tIUST 
OCT! 



^ epnt 43 r asd m«lujda 

Ni:w AII?TO UUIDE. TE£a boon Bt.vm EJme, mmty putd 
pP69«)t4 the subject oE auto m#- 

" J — t;dHfl(^eUciB^S — Optrathm, ^ ' 



Koollr ugdcrvUiod. Ovw ] 






tnUbuM akowlAg iusldB vliwo ^ ta^erii (ira. Hiii 

with Dle»l Hofftaea fiiJly tnat^ 



UjUStTBilBd. Td 0«i TU» 

— li coupiHi ToiW^ 



\wm m 9ttd MAii 

iCOMPliCTE 



tor YhihO iinpir 



* MY ONLY SI. A MONTH 



THtfh AUOn. A CO.i 4* WEST 2Srd ftTRUT- HEW YORK 

i'lPM* NWHi ini postpftkl AUDIXS ttBW ADTnUnGI!^ iUt invf^mm ax. 

(HTlInothm. ] riflMldjO M Rhii rtrimlLiind rtta VIwIiJiSti ? dx-riil CbHiTrin 1 t*l rawnLI]-. 
If DRtil |Url^4l44 lipsld. QcliifWiH, J WDl rv^urait (a- 



AddfM __________ _ 

UOtMl pa-Iioa . ^ ^ ^ ^ * 

AifimDCi _ _ _ _ . FlU. 
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POPULAR MECHANICS 





CLASSIFIED. m 



Adverlifomnnli in Ihix IwclKin, 3S conti per wdrd, ttaU inaerlSdn, minimum 10 wUrd^ poyuble in odvanc* 
ba inierlod under proper doixHicBtian in Jonuory kxue-^ copy iIk^uIeI bo in our office November 

Junuory JixhB on xole December lit 
Popular MeEhaniei MagaiinoR 230 EoXt Ontorio Stroet^ CFiisogo, lUinoii 




P^p-ular Me^honiea Megozine 


YOULL PROFIT 

By reading and answering the 
classified ads in this secHdii. 
Hundreds of opportunities to 
make and save money. 


200 Eatt Ontario St. 

Chico^A, III. 

Mr. F. W. Johnionj Cloitined Adv. M^r. 

Deor $iri P-apul-ar Meohcdici' Cleiiaitied SwolForii ii fbe fnpE for 
raaullil CasFi feaultil Our records ihow wq moke inure caxii iu\9t 
per irtqgfry frem your pubHoofien lhan oriy other publicDtion. We 
can highly ropummend it cn the belt advertiiing mediLMTi In the 
world 1 RepJies eortiq Irt from □!! avqf fhe woddp Th-ey veem to keep 
coming yeors after publico lion. Yuuf mpgasine really gatx around. 

flJe In OUT orncB) Tn ORN E S 





ACiTDMDBILEa-^HJDflET CABS 

AVTOMOBILII limClViM bulf. UtOi «di- 
Clim. w«U ]]luEtrBit«d.. laatrucHone nn 
tiLlJldlQ# btidlcD, fnmd, ttiihbU. FOPd A 
Biul B conwiHlciiu. Flina. AAA naJ^. 
kpefLAcalLDEU. RDadfl.trr mcLni, IndJAntlH- 
cm UTS. Il.no p«tcu]4£, SI. 1-5 C.D.D.. 
Kuofl. iiept, Jfl-, KBdtwmv|3]fl, dnciiusatl. 

QtUO-_ 

IHCBEASE TTie hcntnowct ot 74Hir Fold 
Yt rrOHL S5 ta 12fl hft. WlLUlHlb dUbAF^tlSrC* 
liuE. ^nd Xqi dnULlcd. slcnolt ^■a^ 

strueUana. P^waf AaadeiAttt. F.O. Bax 

fiOL*A, Wil ml april n Et, PEl*-WB.r^, 

MORE FH». E»Fd-r^ mUea per tMJata. 
Uptflr e*ptrt shnw3 h(™ pci, pp h> 

N. Etna. maJc?, ta^iutr jjumbef ud 

tl. a. R. Bwtii. at MftrsB. W. Ta. 

tlldtVElt&ITY TesE <kE IVdirlxo^ Tlirfal- 
BAtoT ptpymS cacnplclf huTiUni of OArbon; 

frea.% rfcjucllpci in mpiipslilff, QuRr^ 

•ateed DLLIgo£« 30^: iMWet 

t3 any ht: mxlt-o-. year. Wrotucn Sn- 

etAlli 15 Idlaptai. John HaciIct, MaP-U- 
lagtiueT. -STlg LoralM. Detroit, 

B1J1LD PTomxloaail. nu!tr Inm 

Re6dQd>-lLiinid ■ato partji. pImtu- cumptEtc- 
Xl.DD. B4ir 3BPM3B. CPlCflgOL 

professional Midpcct rawn. two- 
puaeneor roads ters. UJdest KooLoKirtm, 
Fpotor^mters. OuariDleod whscla. parts-, 
plsrd. BandbiSiiik cbIhIdR— -J: 3& ILliuiUfSi- 
tlNU. plans — 20^ MLdwost, Box 1959-CQ, 

ChicAjO. 

MIDQET Cars — UdiocacOaEeE-s. PIacu, 
parti, hylldUiff |c|tR. ImprpTi^d TPM|g]B. 
Catalog — 10c. Lt£L 541 ussd motoni 
4P>. mldas-ti. pRTW. motjpTwwtePS— JOG. 
ght^pa MIdEEtA, Box SU-'B, ZAdb^ille. 

BUILD Tbl5 powcrfaL JpcTPm?|ve £u- 
per^ariar for an;? APtoacbLte. Adda up 
19 6 Ij^rEEpaver. Complete plans 3Sp Hlnx. 

Boff i3. Eaat I3aj3 Plagp. CallJoriiLa. 

BUILD Vour o-FH tractor iiwi moddSF 
hpnd AptpEngbllc P*rt3 Apd *avt mgner. 
You eaji't eo WTDEiff. Write Nolas’s Qa^ 

raao. Baat Warohani- TJhjb. 

BCAi-o-MATIC HoQOJiclJtjQDa io9ta^ irlCh-- 
dut sav rJfitaj Daversaiu. Box lU^J, 

Bxttlo Urwt. MlcbLgftn. 

FORD 0«m«TB and moGtiinLca — lexm 
bow to make ^dti:r nld brakes wirrk like by-- 
Oraullcs. Stoo ctiattor. jrrcana. Coats loss 
Ukkn 16 fakIL FrOe details.' Baper Bnlia 
Flnater CgmpApy, ioaa-p Lake St.. Ctil* 
ea|o. 

AUTO SCrppiLm and E^UlFMENt 

SHOP Opcraton^Motor's ntw 547-paie 
1M2 Factarr Abop kiapcLai CE¥Era mi^rTy 
am^ODO vital repair problEins- that GDalroELt 
ei-en Uie mm ruio rnwhaiik. #00 tune- 
up ctLartE^ B60 dLatf*^ ^ made 

Etnoa 103^. Clroulaii free. Price 14, do 
U-O-D. Write b$mnr. Book Dept., PAl-1, 
173 IfladiBOD Ave., Hew York, N. Y. 



XfftED Automobile parts, cheap. Ewer- 
trUDE. ALeuader. ie£oT FatrlbEld„ Drixeit. 

mcalgiLn. 

B:AROAlN3»WcEdc>?. compr-wsor". hat-.- 
texy cParEBTS. car vasbers. Ubora! trial, 
terma. Write Mobort Equipment, Box 

M-iaia, Troy. Ohio. 

ITSEID Autb parts, baLr price, all dars, 
Cenlujy t»»rts Company. IIIJ LoFayotto, 

MHagur i. 

AUTOMOTIYF BuppUoB. Imibedkate de^ 
UVefy. PatUTT/ O-aruguae prices, DeolErs 
ORve- W%. Federal Aulomotive Supply Ab- 

spCLatlocn, Eant LanElng, lS.tcb.Lgan. 

J£4-l laNITION SuperctlarEGr il.-SO. 

Hi q galw A Co.. [TEW York- 

RCULEAtf UBfd oil PLthout- EOBt, PuT- 
tlcuLur s, F . Qer-tfih Fairviear, QkTa, 
FL^TTNO Outhtfl for auto- pam. Cun- 
BHt to a battery. No tanks uaed. Free 
ro-Tticularx and proutx. QumneUl Uu., 
Are. J. DEoamr, 111. 



AUTO TBAILEBS 



READY Nbir — Flada far nine t|EW Jlri 
Dandy Timikn ipctudmir six niodarn bouBO 
traiJCTX. CataloB 19c. Alao now edltLotb of 
TraLEer Bulidsia Manual and cataLi?x of 
parti, luppltE* and coiUPTnont. Price 3Eo. 
Both 5Sf postpaid. Trailer Supply Cd.. 
11!U]-A Fuitan AL, Wmiiag, WLs. 



MpTOIlCYCllES, BiCtOLES, MDTDR- 
SCOOTItlltS ANB EUPFLTER 



MOIORCYCLISTS. IVc cin gave ygu 
mnney gn ]hRr(« and accoSBOrlea. Bu-rjiLci 
llBt and decal Ire^. IUuj]ira.trf4 Hcndci^gn 
lUC lOc. TnanEle, 1111 WaBhlnEton, Cld- 

eajjpo^_ 

BUILD FbW ur irontEn, midiot cni^. Wo 
pupply tirc4. Wheels, mo-t-ors. Low»t 
rrlcGB. Bend JOe lor pEniu, eu. Ri|t|d-Ur-^ 
Own Devices, pept, 12A. D31 North. Patk- 

sid.a, Chle^. 

BDILkD Come't blOtPre^OOtex nrr^i Arvo 
79^- -^Lmgly dcBlEhod., sturdJcaC parts 
available, we siipply parti, tires, -wheels, 
motors. LltOTO-ture. droRlDB J5c« CobiEt 

pjcle Compapy, Baa 30aa, l^adlJtgn. Wls. 

MOTORCYCLE Ebkines w]tlk air pio- 
peLicra J3&. Btamns, IB9 Broadway, Aabe- 
vLllt, H. C. 

ALLOY Platobi— Herler, Indian. 
Bcndemoii. Excelsior, ClerElapd, cyha- 
derS rearvilikid,. stdrOi Wtzldcd. nev spd 
iLBEd parts for Iobb. Cat«Lo«u€ and wksEa 
pin JOn Bftllnk. ail M. &Ih, at, LnuU. Un, 
MDtORCVCLEA, AeoanditlDtiea- Nr«^ 
used, parts and RCCHBorles. All makes. 
Lari^e stuck. Barji^tll. lUUsLtated catB- 
]aa, ijp. Indian Motgrcycle itaoiM^ 

city. Mo. 

MOTORSCOOfTERB. MJclir^^l MtsI Eu- 
lly built. Complete plans and Literature 
on wheelB. tlTes^ mplorn, Era-namlsalO-Jil, 
etc.. IOCl Hnusakors, Mascnlowu, fenna. 



MOTORCYCLE. Farts, aecaisorin. Meat 
cotroplete atork- Ife-v unit ptedL We- sne- 
cialize on mail grPsTS. WbaL do vou. Beedf 
35 iMure CBtalOB! Jllo. Whltmen MuCorcTcIs 
ds Supply Cg., euG-s afluthweat BlVi, Eaa~ 
sas -Uitj. Ma. 



AVlATlUtf 



PROPELLERB For alrCfaTt, sledi, gto. 
Approved pinpellcr repairlnj. World'B 



lRrao4t prwnhrr catalcE 19c. ^&nki Prg- 
pelIi6H, R.F/a. T, FL wgrth, Yoxm. 

OftOUND InatTuctor. New avLatiom 
boot- Prepares for aviation grpiand kn^ 
stxuglgr gp alt BuhjeGu. Illuatrated $1.U 
Wtpajd or c.D.D. Quit ginteoi. 
Flnwer Qlgndale. CaUf, 

FROFELLER 3 — Drlalnal dCfliEnCTT ■“ 
Isctery pTLeen.--^all — llitfl IreB. Bpe- 

Gtal alsd proEietlsia. Ford A cg-nv^nlon 
dLuErum^. ^c. Llshtplane literature, aup- 
pllee. Btaodard AcrodrufL, Ft, Worth,. 
Texas. 



BELL, Trade, 49 CantineDlal With prg-- 
A. Ocrard, 19B Maple 3L, Madden, 



PROFELLERS; AircTmJt xupullPB[ Mh- 
verslnn Mrta — Model A QintoraL AoierioBD 
lira uLrplsnefi-. Bend 25c fnr ilkuitTiitnJ 
literature. Unlverfial AlroraTt Col, PL 
Wiflttl. T euBS. 

AUL Msdhanic's bogk, F'rgpares for E'>T- 
ommont examlnati-nns, m^tiple dbeioe, 
<3.00 gostpuid or C.O.D. AvtaUOD Fuh- 
Ll^hers. F.Q. Box 34M. ao-llywoad:. CsIkL 

□ET Into avLatldJi! Earn llfl’oi’ tcTtSttOd 
u rear bx pilgt, mechwijg gr aeronautical 
ehiineer. We train you. and assist trsd- 
□Btes ip iflcutiTif clnhan, rmplRymont oa- 
fBnllaL to oationaE defehse. Bit d^maod, 
Behggi anvvmmfnt approred. Write lor 
JnTormatlon, Lincoln Aitglane ^ Flylnr 
Eeh-taL SdDa Aircraft bldg.. 

BUILD And Oy your vWn bintOrc^ete 
wworeO Enohoplane^ tinme. E&ay, cheap. 
TB-bed plans Ruuranteed, Xl.d9, AerOlecii. 
Box 175, DeaTbom,. Mioti. 



BATTERIEB, GENERATOR^, ETC, 



QEJnmTE EdLsen hatterlex for light, 
ponder, Non'iLcLd. Pifteca yoiir life. rl-Tc 
year unonofllUonaily ouaranteodL Low 
PTlcw.. cpmptete LlH-btioB plMoti, Fret 
literature. -Bee- Jay Company, sa Bterllhc 
Atcpuo, Yonkgrr, Mew Yh^tTc. 



^GIAON LLfelLmc stonira batterlei for 
IJaht and nowsr. Etlcntnabe acid battery 
dlseSiB. LOAK RUatatitee. AU klBdB re- 
built JiencrmtiPB giants, rngt^rx. and mli- 
eelleheo4ia articles at baTcola urlcea. Free 
Intgr-eslibB literature. T. Kawtey BEOibb. 
Cc.. Croton FalJi. R. Y. 



16<tl-WATT. 110-Vi;dL venerskir. b.O.— 
I15«9. Order this uL Brown MUJ, Ora- 
sotCOp Arkanw. 
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ELECTHICAL Si;PFL1£E— CqUIPUrNT 

51} U^CTVEHSAL. T^Bttr mfidK hj 
Standard TrunBlDriac-r Ch^T. fOT flO)' arcU- 
naiy iatitp, bolb or Iubu iud mdm 
rKiQj^lLt^ oJ ^mlBige m t?pe boie. J :^r, 
fxj&ranbbe. A mutt In tmrdwBie, oppU- 
iinc« siid a«tvlce aCAUarLi., TTi}t ]]t- 

craMirt. CMtl OCT C.O.D. Irvin 1. 

AiUfOba. ^a3 a M. Ifllh 6t., M ILwauHw, WiA. 

■ii HoaaE, 3450 Sp«d, ppputsiou i;iiducT 
ILoa ait«maiLtLt baatom 500 watL 

oJ-terriAtins BrncralDH gth^c sEks. 

^ U cr EJectrlc, ispn, Mll wanttw. OJi kagp. 
FREE 1^1 Catalnjy ]&n'o (>]edtrl«1 bar- 
Linn. LcJar ManuJaeiuriox-, LrJay 
lulLdfcnK. MinncnpgjJs. HTnijL 

IXECTRIC PtFwllr WrltcE-enfraTEH all 
mr-talE. tl.oa p<kitpajd;. Hcjvr 
HSl^irn Cnttair GhlCitb. 

AIR CONOmONINC 



e: 



LEiAftW Re<T:l Bcrfttdon at lunms. SSedp]«, 
My-to-UHcberaland diFTCtJmM for irr^dr- 
hgnafh'D'ld el^lrLc ]:arrL^i:rataT3. caon- 
pLtl* deinJls. dk^sr^TTia. and oHTRPh*. 
Thi?bry e^lalntd. in iJinpLc Itnna-. Pour 
hoaka. ^i| )IlOD COBb bT COD. 

auarabttfcd. itofrlsmtiaii Library. 

Cv^. DctrblL, Ml^. 



PLVHBITiG ASB llEATENG 



□IL Eb.rn£r, cuIIt liijJlL Ironi ECrap 

IfuirtL. LaPE? EHra|«, UBUna dJ^urd^ 

uaJiteasE oil. "Easy bq fnrtPT iTJElni-CtHmE. 
^ Ldt^ratura Irae. Trl Siac^ Display 

COl, Jjujicstawn, .pf. If, 

WEli 13^1 NO— SOLDERINC^FL ATUf G 

DfiTMitrator arc weldoH, 

paoolina abd E'lecirkc drivt. BniLld :^<iL|r nwn 
pgrubk. 1500. LlllHTal trial, -posy 

l€riQH WrllE IlDli4rt Wriikr G^icharia^].. 

Beat M--1S1S, rrm", Oh]o» 

AC Arc fctld-ers, IJO volt. 75 aiAp., 
i^a.-no; 1S5 aniD.K (35.00' 150 uenp.. lia.lK], 
COJQMl^be C.O.D. Frasew EIccErJCn 54T Pul- 

Mm m,. San FraneJMO . _CalLL 

M£LCiIAriC PMlC frBJdtr. BfU-iltAaanK 
aad. RUXJdiS — alltiplJr npply and S4Pu 

60 cKnL5 for four oonce can prsEvoid, 
Waynif CtiifipJctLl Fr^docts Co . 04i)0 Cope^ 

?anq. Detroit. M JeL. 

W£L1>JING- iiud — Binminnm and 
dir wt TTirtalf without add or flut. Gcn- 
<-tciua aauplR and IpstriiciLon; AsmlJ 
wantria. Howard. WB-2117 NgrLb A^h- 

land, Cbicagn, 

EUIT.PP C0-3CM Amp, n-c 'B-rldtr'^itn' (10. 
Bl-vcra3 plnru II.DO. IblorPiulLmn dimr, 
Ili-PaLnt ElMtrL? Ptoflucta, Dcirt. W, 

BellefoLLtaSne, OhLd 

D.D. Arc-weidar. SuJld hi ynprsElf Erqap 
Rgtgmgbito Htarter-Ecneralora. vcblclr 
fauiauMSvrl mobChra, IJilii piant Rrnrra- 
Ibn. Flaru- tl.OQ facb. W-ulderB Chub, 
ABt 3132 M-M^arL, ChirxG>a. Pdf .aalr; VC- 

htc3r m-otorp. U&.OQi ijach. 

SAVE iiiy% On B.P, wrlder^. Plane. Hol- 
lo.Pfon''a Bervlec, Canlon^ Kans. 

JUACHLVCBY, TDOLg A^D SUPPLEES 



DEArrSMBJJ! too]-malCfC&! Mods^- 
iDJLkcTaJ Save^ Uric, avahd Errors raaluni 
and c:hfi|[;hln( nloiiintLona. Sujb-Op 

BUda RuJa adds, Aubtratca, AddvarCA frar- 
tUmsH dcrldu43. mllUniFte'rs. K.m poai^ 
bold. MDafr}i'-ba.dt EPnrOnCeCr l?um.-trp 

m Liberty HI., Jifw Yarfc, 

BIJTLD Vour pwn machhiiB MhIs. LctLs 
fyiriLsiim s^j-EnJoh^d co^Upe^l ior bcrvch 
iQllhnB mflomnr and ahap^r; T«uih coal- 

hns3 Ifir 23 Enetol oiiicl 'wt>gdvgrlclnE tOOla. 

Bbop-C^ta<£ 3bat4r[al^ and pndrfudnnaE 
blqcpjipu. Hrver a rom-pSamt oa quaULy, 
dwiifd 6t prltrl SEnd 10c— >^ ev? 1B42, .33 

Illustrated catalog. Lefj^Ja Unehlnc 
ThiOI Cv., DEf>L ^-12, Box. lh(i. QtaCIqgi A,. 

Lps A ngg lK. ^ .. 

5GLL bur atukcre. blowVre, oLlbuj-ocra. 
Q*i, tual, ahl fuTnaenn. AptniniiUg water 
hfRtcTS. Extiauet fane. BLina Supply, 

Lin co ln , Hcb raa kn. 

AIR. Oomp'r^PH, twin ryllndcrj;^ K.-QP. 
S^»Lnjc Riicblfw: moMirs JJ.flO,. Eloctnc 
dime (9.50. Electric niatat^, t/Ii hgrj;^ 
power, tsM. 907 Nortb nitb, PniLadEl- 
bhia. 

tJftiLL Orlndjpff Rt(at!bFn5Tit. FriM 
(B.85. Heed with bench trltulcr. L1 lctti<- 
tirrp pn pcqgest. TmPUir-Llt* CD., Bkd- 

jwv. Hwa. 

CONCRETE Bidtdma block marhin« 
and iQolde. Easy payments. CatalDH free. 
COPCrrt* ■MwW-nr Co.. tlW fiouth C«Rp- 
E4n AVc.. Et- LCoUA, UCl 



HAEI>-TO-CIET Il&rdwaiE fPr defCiLic; 
oucr t,0(0 pim usortmenL ScrewB. nuia, 
bpatfl waabtifrt, rdyut*, bracket*. et«. Ahl 
plateo— hrit quality. BaLioTacEluii ki^nr- 
uuiE«d, 6 pounds special 11.90. Limited 
supply. UaduTactqrerv Prodiwbs:.^^ jiH West 

Habba rd, CJUraad 

MciD£3j Haken — ■ LaUic: [»hgigerP-pbe 
rnyr dime. DcfHy Model Sbap„ Mimdc. 
I dd l anai. 

NEW. firil-rMidips- machlnhet prEeJsJon 
rule. Circular, EEnbtih Pr^Mui. East 

j^nn, Maes. 

MAtHiNUaxe Tool chesta ai barsaLn 
prJ€EH. Circular licc. CcpiidcE-. 30£U W>h-< 
icy, Berwyn, itl, 

ji'' WILLARD Lathe with red. Rb 
I Pratt & WhlLuey tLOdd kpJllSnR maE±ijiie^ 
four stEp cgnt dnru. Write lor full bar- 
Uoulara. CihElnnaU uaebitiery ds Qnpply 
Compahy, an e, Bccond Bk. tlnclunall, 
Oiilo. 

BOATS. ODTRDABD Mf>TOfi3. ETC. 



MARIKIl Cudverelori parta Jot aU aat4 
euilifte^. Buy her^ nnd an.i'e. Cun vcrshDP. 
Farts Company. 27S Adapu Street, B*=- 

tftn. Mpm 

ICaVaKS, Outboardi. rowbiwta, duefc- 
boau, WeldwbtKl Ready-cut Kita. C^La.lm 
F. qrg-CreJt Pogta. MSlIburn. Cfow Jersey. 

MARlN'C Power-^EaiLlr convm au 
Fard Motpr ifdoiuesllE and forcira) with 
Oseo parti and kJts. Complete catalesue 
25c (cgLqJ, ObmUhaoit. LAWTCDEe BL, 

FhlladelPhla. F*ana . 

l>' PLYWOOD RaWbaaE. — Complcto 
l>laiu Ja October liuddcr — PrU:e 35c. Cat- 
RJoB boat buJldihif poadj rr«. The Aud- 

dcr. ]( Murray Street. FTew Yotl. 

OUTBOARD- Motor parts] Used add new 
far all bnakci. Ouibuord Headquarters^ 

?il5 Atlant ic Ave.. Boston, Moss. 

IdUlLD V-Dur uwci bDat~wEUi“lchock-[fawn 
Iramea. Eoiy In put tuitthcr. gave 3/3 
builder's rest. Bit b<jat catalue— Ssc. 
BTDokj Buat Oo,. Dept. FM, SafJnaw. 

Mich. 

OOST DcusncTa aro hlfhly psld piofes- 
Blouaij. CunkplirCc a4jur.xc- dy paalL, l^tRlOR. 
Wfxtlawn, MontvIHe . Jf ^J. 

Outboards — Bm^ 'a- oood uicdi 

e aj-LB. all MakES and models. Barcalns re- 
ulJt m-btorB. Crandall Hhcka Co.. fiOfi 

Comptop-wcaltl]. B-pc-ton, Mwhh. 

FORD-Mercur.v-Zepbyr cnarinc tmivcr- 
^ods. CB-tatuR JOg, Lehman fosliieerlnB 
Comnabr. DeuE. D. Newark. H. J. 



ENGINES. MOTOBi, DTNAAIOS 

BaROaINb — Wtlden. electroplaiLtijr. 
ibocor fenurainrs^, cuarauiccdl. hlberal 
terms. Write Bobarts. fiea y-1311, Trqy. 
QlllQ. 

*v HORSE, no Vglt. Induction motors. 
fL^buUt. guaranteed (aL75; other bIeca, 
WllmoL Autg SuDDlr. 3343 Qt. Paul A¥e.^ 
chl-eaRo. 

SMALL ElcotpJ-c. motgra with Ueiible 
shafts 13.35. McComatU, F,0. Box 06, 
Raaine, WiE, 

MOTCiRB. N.p,, Qoncra] Electric, 
etc. 1^.60. Quaranteed- Special i/i M.P, 
Larger al±«. Li=t iOcl a. U. Motors, MHM 
Pulley. F blladelstiJ^, Feaha. 

OVARAKTHEIEIj” Rebuilt BflOTOrE. firw 
drhllB.; #rltiderB' hgeat -vgrkshop tools. 
HaTyaln palcollsi. Mailorder Ei^tno, 7li 
SouilL pEoxb^, Ohlcs -ffo. 

■2 H.P. Cfttiaelwr Jnoiurs, 35K r.p.u.. 
$n 75. Other altematlirui oj^d. dJreot cuT- 
rrnl hiiiTTMjn.i, OMCO, illl Washiaawws. 
Chica go . 

OETaERATORB, AC, 5 to 30 t™, Mo- 
E*ti, cunTEriEra, Oucon City Electric, 519 
Booth Caillorn ta g u^ 

MOTOH. WliidinE' data. eelKtlou Bdngla 
APd three utisAe, IJ.09. Motor Data Co., 
Bui 7631, KarytM City. M JMurL. 

Am CoEUitraasQt^ 1=!:4 .iI^ Jk.Wl;; Sjt2 
47. dO; aL^i2 JS.flO; oltotrlo dflDu «- In. 
».(5. Free raider MaUcaHl, 19K B. 
Stale, ChiemBp, 

APOBTfNO DOCDSp GGNS. FISHING 
TACKLC, ARCHERT, TBAPFLVC 

SHOOTING- Ringcap Photo electric, Iti-- 
aludJpji Run ror home EiradEJee. Ecnncnnl- 
eal. REq-UEst drcqlax, Phgebua, 333 E. 
Suprrlor, Chl-cago. 

BAROAIN3-] Qun Catalog (g. 6kl oalfl- 
Ing Eg, Fl^hlnR and arctiery catalog 5c. 
Camera catalog JDc. M^al-Avard catalog 
log. warshal's. Flrsb-MadUcu-PM, 8«- 
altlc. 



mwLEIE CatutKiuK. huDtlELR equlp- 
meni. LeehL guna. Catalea. Stunp, Howe 
Pur ComiMJiy. Godnerj MllU. Maine. 

'"BAISE EarUix-grmB RH PTftDL'-' Intor- 
luallon Irae. Btamp agprcglated. BurEui 
ZrMjLi«ieat Rojcarek, ma **P^' Bn»dway. 
Peoria. III. 



ITiY Makers r Bend lor rt-Ee inatrucUve 
cacalogu-E. Cul¥or Lqros Cempauy. Dgpi, 
F. 1Q47 BouLh FourteeuUi StlBci, BL Louis. 
MLuauFt. 



BUY Equipment whero profesaloFtal 
h-untorB. tracts buy. Lowmt 3fric«a^ 
bJtffat bajjMins. 'Wnte- for tree catalag. 
HllT B ros. Oept. 545, Si, Lguii. M-0. 

ARCHERY Equipment' CataloRue free. 
Hld-W»t Archery. Z3D3-A East TAh. Chl- 
cagd. 

FROF&9B1DNAL GunstOdlC cdicek^^ 
tdat, With iJutcuaUgns. 35c. DuSey, C^->r 
ington. Ky. . 

BOWS: Annwa- oqulpmonti raw mate-- 
rialsi gidRcts; for targei. nighi gr ftgld 
archery. Wgrld ot InlormaiLoh la our 
free caoal-iHf that's diUEi^nL tiAtAcld's, 
17-62 -a North Vermont. R oily woo d, CaJlf. 

INDOOR And outdoor soorti — Latest 
ooDl£B — Bargain cauleg tree. PdfFulof 
rhojiLcc, SCi3 ^tr ClAir. ChleajniL 



ATHLETIC EqUTFMENT--BOD¥ 
BUIIDLVG CDBRSES 



HAFt^BElLLfB, Bkerclse Hiulpment. 
Oourseo. Bticclal nffent Free boghitl. 
Good Barb^ Co., Dept. FM, Ruadlhg, 
Feuna, 



FIELD GLAB9EB, TELESCDFES 
AND MECROSCDFEa 



ABTRONOMICaL TclestoD^. blnoculara, 
camtfk-os, QkLcroBcofH'Ji.; li^ujf^ht, xgld. re--- 
PAiPTdr Bend luc f-or list or liHtrumetkES- 
deaLtcd. RsaDLLUEclX Box 294, AmstgrdiuEi, 

w. V 

T&LEigcdPEB. MJeros^opse. bLuoculars; 
bargain caialcg Iree-. Hrdarnaeupg com.>^ 
iMTiy. 3 35 West 45th Btreet. Now Yo rk . 

LEN-5EB — ^Dlllld you± nWri telExxnpE-, AgUI 
micToscopfl, Tltlwcope. etc. Assort - 
meat of dllEea Lcnscs-— tLDil noatnaJd. 
Slightly chipped DU edge. SaUsIactlon 
abSOlUteli^ -Raaraiatwd. AmerlcarL Lcili 
C cunpuny, -324 North Mayfleld. Chicago. 



ANirqUES, RELICS. INDIAN ODQDg., 
cunioB 



FLINT Knife. ddlL, scraper, ten assort - 
ed arrowheafbi gl.09. JeacLc OleBi:nbqohcri 

ludepondcnee. Ch ib . ' 

15 MTBSISBITPI ATrOvhEadf 4 1, -DU, 
W?Lt« for list. Harold Lackey, Forest, 
MlasLsfiLppJ. 

HAVff Very old DorrlnRcx pistol. Write 
Boi 39,^ H arms, JTeiiue^fr. . ^ . 

INDIAN ExperlcnCiu, cuiI^qle, Thiill*- 
Ihg. Epectacular. lOo. View FublEsbers-, 

Wji.terlijwj]. finutb. DaknEo.. 

13 PERFECT bwwUftil prthlstorlo ar- 
rnwb-Eadii (i.Hl. List free. Lear Ucwell, 

aicnwood. Arkajisaa 

INDIAN Rdlu, cdoa, bills, gema, ern- 
taLs. curias, -etc; IlluftTmted gata-log ic. 
109 a.dd#nt arrowheads 43. 9Q. H. Daniel. 

Hat EnnuRJ. Art. 

35 GENCINE iKidlaD arrewhea^lB. (I.OOl 
C atalog. Geo HoJdrr, QlenwEmd, Ark. 

SWORDS. Pistols, dagaeri. armor Rst 
iOc. Robert AbeU. -B4DA Lt^ntW Art. 
New York. 

CHINQUILLA'S Indian Craft Museum. 
Handiwork of all Indii-n tnbeo, Jamoioi-. 



INDIAN RetLcn, bsatiwtfiie:,. coins, oiirloi. 
mlnerab. gld glass. Catalog 5c. Indian 
Mnoeum. Otbanic. Ejinsa-v 



TAlClBERKY 



NEW Big cataRw oI dSsUncUve '"Art 
Fanels'' Including "lllustratod prlco list"' 
for >4ur lAXldrrbiy work. Free. *'Bllver 
Uht^' headlorms, deer eyes. BupEilies. 
FCFVn Ta^idermj, Hmletgn, PEiina. 

GLABB E^t* for taxidermy — for birds, 
Bnlinali. fish, decays. Qcnulde cUai±i?tEa 
eyes. Mads In our oew factory. Lowest 
prlgn. Cntalng Na. IH ftEe. ELwood 
Supply Col, Dent- 355, Omatia. Nebr. 

FREE — Bit line of helnnil books. Poo- 
ulur Mechanics Prea*. W E. OntMilo $t.. 
CLdcaao. 



3SA 



POPUI^AR MECHANICS 

















DOG&. TET^., BIRDS, ItADBlXS 



jtEAVnFUh riir« whLU ikiIih djf}^. 

Angnnifc Kmodj,, Bloae , M. D»h. 

Gft-EAT DiB# E^pa ira 4i.pprw«J- Tim^ 
nfiynL{?nt 9 . Kalmir Dania. atoM-Meun- 

taJn. pgarglti. 

HVh'DRED HuBtLiLg l^oandi-' elicp-p. cai- 
jitemt. Elinti B Kt. D-^. Herrlgh. HI. 

PROFESBIONAL Cob food fnrmtlla. 
WNtg qqjck. CnpJ tdl, PjtB^ DCP Kr. Cq|P. 

Qel Aiii£^ean Canary Mara- 
idrts Baffin tlilF. Vow. Sl-Oft- aea&.P Martti 

ChicatP. 

5T. BERNAnD ch«mpLffiT1 Blrnl 

beauUm. tU.H UpL F^klLtl YffiUPK, lUV* 

cr hrad, L. L, H. T. 

ET. BEKHAHUa— Al] SfMda— (LctaLla 
frccj iM pib^t-ci^, dacrjptiniis rrCaf-- 

udsed bre«dfi 25n. Kcnjatla, No. ■&I. 

Chau. W- V. 

BTORTHMEJN: iH) PxiantGn, aetUrfin 

COffinet?, E]gqFiil5lcia.Mqri Hun-tEft, 
Rablut atid Fox Houn-dfi. Rnannable. Liat 
free. R-aiusc? Creg^E Ktnii ol B- RaniMr. ILL. 

FREE — BLe Hat nl liElDlul iHQlfl. FffD- 
liUf Prm, M E. Ontftho SL. 

Ctiicaia. 



TKCP6. SHIUTO. PtANTSp UtRba 



ORCRID &>{}«, Fobbed -tl.-DO. iPalnjctlvv 
PBtP-Lm? fT». QiiLvlra Bp«c9a]th«a, Wkri' 
E^iuaA. 



FAKHS^FABM LAh'DS^-BE.Ui ESTATE 



FB-EE Lilt«rBtu.Tff vn th# beflulirul OzarKa 
B.Tid aCrE [atids liters. IVrtte B-H.riulrr, 

Ospn t. Artana as. ^ 

TWBWTY a'™ flWKl l^nd 175.ML bTm 
doWU, |i.U knanLhl^. HLEtiwny fr«nt 
tfBCtfl ID a<TH IIDD.OO. U.flU dffiWti. l^.bO 
feqpthly. R. W. StcTOrb. InT-rrncM. Pla. 

PARHS; C*tMj«r tSM bamln? Wtewn- 
aLn cffi HUn« and a^mth t4 FLdtida maJlcd 
frw, 6trg«t Itcall?. SW-F ^il-h ATB.. ?lt^ 
City. PBr CB.11Eibra]a, Crrirdn, Wuh^ 
InsLon cataldB wnt« StrcuL REait?, 4U-F 
Bo. Spring St,, Lw AFLggia . CnHforcili- 
ID£AL- dub skte-, IhiE buLidiniP (rEUDO- 
al}l$>L C. Taller. Hnt aprLnea, Arle. Ftidna 
IJifl, 

ODVBRXfMENT Latid 11. >00 acr& up. In^ 
Ibrjni.Llbifk a]] ftiaita wntfl. Matlonal 
Taa BcrvlM. IMTA M ajw tie BL dy. . DtitfoLt. 



^EE Tht Biffh]B.i3da iqf l,av|.5LiiiuL, Cb.(idH3c 
Bub-ffirer land atUiui -at iaw priced nn. LLb- 
fraL t{inp». t?racrlpUve- book E€nt upon 
rBaatfl-t- L4riE--BEil Farra Land ^ 

BIS R. A. Long BtdK.. KaMBM. CRy, M&. 

GOOD Farm 'baraa3?u- WpaHmstWI. 
HiunHPta. Montana. Idaho, CKE^ffiti, 
Kprth Dakutj^. DrpepdabSe flrnps. favor- 
able >chinate. ‘Wi^tn far IkerAtiifa and 
lUU ducxIbLpj): trpLcB] Jutpu for aalffi. 
Bpecirr aba-te. J. W. Haw, JIB Neir-Lhetn 
Paelglc -Rf,, fll Paul, MLcin 

4D ACRES. Hear WlHta RLeer, uniin^ 
nrgvnd; poultr? land. 119B. %5 dawn. 
mentHlr. Free liat and Ube^tUTe. Rob^ 
b4rd. ZlS drB«4-aiaD BLds.. ^aciaaa City. 

Kanj;. 



FOUtTSt AND FARM BUFFLIEa 



AMERICA'^S Licadlna poultry jnn.R'azLru! 
t«hE huw iai£t> poiUCiy tor proCIt. Leading 
dJeOffi^’erlea;; prartlnl, JHQOEj-DialdnB 
Idw, Buostrlm! now. Five year* H.W. 
ODe year 2ir. PoulLry TribudE, Di^t. C^SB, 
Moont Mottle. III. 

lB4i AHCULri- Be pduIIfj raM#-n 
year. H-cip liolenae — prent yffinrieir — laiaE 
Pffiffillt'y ^E ^'AniEnc^n Way."’ Rrjul 
AraerLcan FbuLbry Journal. Sil a. Clarlc, 
Chiraae. S jEii-H 1-1. M, fi mciitliii IQg. 

TURKEY World — lUiutnated monthly 
m&^SJhi: tEtVOlcd cnUxtly to -cotnmerxiLal 
turkey BTOvhng. Telia tiov ffithera malLe 

bLs ptffidta. Cma ^ar dv^E tnonthi; 

iTifi-i Me. TurBey World. De^lc 2T^, Udunt 
Morris. 111. 



FBCFITABLE DCCUF.ATIDN3 



WECRA^UAIflfTT IncJlnrf Titcn — Om 
and eperatE ^iLCJvl BjrplEiLiii:? repair phop. 
Complete, lliuAtrabed coutb« BhoTA you 
iuyw, WeldLnjr. refrL^rp-tjgn., moipr re- 
pair hov to leb buaLtie&B. etc.. a[E pnaA-es 
corcTEd. Prec U ternturr, Christy Aupply^ 
Dept. 411. aaas W. central At o.. Chicajo. 

WILL Ydd afvp t(» flxat IdH 3^U 
PiAke? AriernooDB treel Work home. 
il.€0B menlJa teonrted Cdi^EbUeaal— Cull- 
Umo). eurorlflel National. Box 

1£4Q. Ban BeroaidLEiOL Calir. 



R-AtSE AOKOTb. rHbWtii"WDDL bring:s 
IH.OU poiitid. Fatlieulata free, atlna-tead'a. 

CarroU t ocL, J_ll|n ola. 

VOULL Like 'reiirivnrlafl mlrrora, tabln^ 
Tare, makinn ctiLDoed glua nameoLatei. 
pLirns. Write Soiliiklc. Plaict, IK, UA- 

rlon. Indiana. 

HD.flQ WEEKLY, Bdade troTing muBlv- 
rooroE for ue. freaJi. dried. DomLnlon pat- 

rnt ^LAai. Exet Bpavn. North Aulehelul, 

IMF Tange. Toronto. Cana d a^ 

ANNOUNCINO New nffime atudy cmirae 
In ooioiDEriiflEl hiktnR. Oood fletd. Nearty 
depreaALon Drool. Coimujon achoo] educa- 
tion 6rnd for tT-ce booklet -'Ori- 

oortunJtJea Id ihe DaltLhB Indiutr^^" jibd 
rEfmircmentSp Natlona] Baklnn InAUtuto, 
1315 MLcItIgan. Dept. 3431. C HLeafc o. 

AKDOra Wool raOblti pavr' ABuerica'j 
lastetit prroiU'inB industry. $ta.rt nov. 
t>fl^Dta Babbitry. ODJeea. North Dakota. 



ROOKS. Pf.HIODlCALS, rICTLiRCa. 
rOSTUARPS 



Trade MaBumca. Curreiit rvumben. 
MoTP tbBn aiJp dlNerent publication* to 
cnooee Horn. Booka el aEl pubGiuhet^ on 
edTcrUElRffH BelUnB. pnntlitg. enpravlnr. 
etc LifU Tree. pL^counU. Coioirter^iul 
EiLsravlng FublLctiinr Oojnpany, 34C North 
Ritter Atcpoc. IndlanaiwllB. iPdluna. 

RAIL Fbas— B end £5e now Joi- current 
copy of TraLn*. exoeLicntly lUuEtratod 
EUDbUklt limEiLidkiir- JibouL rzJlraojdx u^d 
mUr™ travfl, Traini, liTfl W. Plexce, 
Milwaukee, Wia, 

flELF-E^FLAINrraa Bible r Descriptive 
dreular li^. EDk MlunnipallB-, 

Minn. 



EARN Money taking EuafiaainE suburlu- 
ttoT^ New York Clicilla tloik. 3€ Churen, 
Mew Yark. 



FOREIGN Lansnragcft— OrammoTS. dSc- 
tionarhrt, lexta, any latkgua«e eii eariti. 
Spcolfy »^nts. Paul R. Carr. WarwlolCi 
New York. 



BOOK EttfEiinK: CatalnHug Erof. Ren* 
jeb-PM, 3D cTiujoLi, Hew York City. 

ANY fioot fnoT. UBcd. oiH-ol-pUnl. 
rareii prcmpbly eopoKIkII LewEn-t grind I 
Bend for tieG barfain c-ata1oguc«l Old 
PjoJ';; ^Dcik Stiup, MIC Arcadia. Codrl, 
POhtlAC. MJcti. 



UAf^AZitum. Buck n^oihen. Hat 3e. 
Magazine Ma.rL. RosLyn, N. Y. 



Q A?fIKS— ENTRRTAlNil ENT 



SIHQO GUjucje taake Everywhere. 

Catalo g. Warwick Press. ConimLcdt. R. T. 

PLaY^, OpErelCui, uipnii^ ccjiiedia, 
ooiuDlele mlnatrel HnL-baTU with Bony 
ptekrain^, blaekfacc aklEs, vaiidEVille aclX, 
monoloBB. dJaloes. recitations. Juvenile 

S a,va iud aenRs. Endikiil rendinKi. enter* 
Ipcnrntf. mue-UD Rooda. CnULloa free. 
T. B. Dcnlsom: Co., SD3 M. WabaLti, DepL 
|l, ChhckPra. 



^GEC TRICKS. FUZZLEB. 
JOKER NOVELTIFii 



AMAZE Friends with. MastL-t ClgaretL^ 
Vanlihor. Ui’Ktifylnff! Mak<’s ywi popu- 
lar. OkiLy $1.03 posipald: dncrii>[JVE Lit- 
rraturc free. iWloet*. ME Branch. geJlcrE- 
yJlle. Penutt. vrw__ _ 

CLpTTU Of uTioke frpui finger lip:;, 
empty hand effeet, nysarying. See maeJs 

d^kler or igr J5 pc?rfi>Tnin.rec tubf EOnd 
50c^ three, one doOMt. Regan Laboratonea. 

Calif nn. N. J. _ _ . 

TRICES Ydu CBJi dul Fcrr p«kEt, par- 
IffiT, Stage. With coins, esrdfl. dgaTettes 
rapes, ImLb, itiJjiibtes, B.pparH.tius. UBEinnl 
books, muatffinsu Bend 10c tor latest IHO 
page CMtalpB of BOffi LyLcks, vhLch IncLudes 
free J3 beleet pocket tricks. Bend lOc to- 
day. Douglas' Magtcland, Box 3H. DALLAS, 
Tesaa. 



Mac?JU Novictly pcEfllof. three eiftj. 
‘Fraaik Wrncel,, MamiruiDiik, Mtch. 



liK. 



BTAOE ADd ETfiall magic, appe-ratus 
EMudJoili, Jpker rgvcltlc*. tricks, UatalDg 
^d. Mac's Ma^le Shop. 505-B Main. Ft. 
WnrEh, Teiils, 

FRQFE5SIDMAL Magic lor amateurs I 
Packet txiekar jokpr'* PO^citicsJ Niia- 
dredS of itejn^l Caoiplebe tine I Giant 
surprise cntatM-. CD3 iJliLEtratloDs! Only 
lf>c. VJck Lawatbd, D«uiL Jit, quoena 

VltEagc- N, Y 

ECLLYWDQD Bhcih^l Magldani but- 
ton, cBtalggue, Rhoet llluflop khd free 
Lrick rotr 25c. Magic House of cnarl-u. 
Bak BBS, BgtlywiHKL. Califgrnii., 



A TBDUSANII Lauglu — Uniqufr Jack- 
asa dgaretta dLspensor. Halds ID oLgar- 
eLtes. Simply prn« donkey'* head down, 
lall risB — proto — out aUjoa dgarattc. 
6ailxra.eLl-izn guarante«d. Shipfud C.Q.D. 
lor B$c plus small money order feo or 11.D3 
wltlk order, BatiJin* Ipdmtrlia., Depit. 0-3, 

flffckkCrr, In d- 

FREE Ttlck. With grder for tlaca, JOc. 
Zanto. Wayer ly. O hio. 

m A ififiBlctan. Large ptroresaLoDal 
oiaglc LMtaleElie -ol lalBOiE. tri|iE£f Vfic. |»- 

land^ C- 1 09 Worth Dewrbom. caucago. 

‘FREE'Trli'dk a^ professional mMlc cat- 
lilcimc Ific. Ql, Lapis Maaig BLudkg, 
OUVe, Bt. LnuiS. 



ilk 



LEARN YeutrihxluiBm., 3c atamp’ brings 
particulars. Smith, $Dl BliietoWi Peoria. 

Illfckifels. 

AMAZING New (i9Il]i 13B page Magic 
cataEffig, Latest-host professional trln». 
Sftc bripg" yput (nntiE frcE>. (fhlcagd 
Magic Cbbipaakj, S3U3PU Mason Ave., CHl- 

cago. 

a^Gl^ANB'GaiBYoi^DCT tricks IM, 
fitorllikg Mi^e Og., 34* John H., C^UnlL 

Mich. 

WONLD'B LaiResC prMcB&ltuial niACLa 
BliffiD keens you In touch wLtb latest tnelu. 
'Tey TCOCkve mpilipRJt nend 3Ek fPr ISll oaL- 
alQg . Holden. 323 W. 42nd BL. New York. 

MAGICIANS' RcEkdu'uarterS, SiG-b&Aa 
catalog. Docket, parlor. nratcssloDAl tridki, 

Uc. Einter'jt, M-lJll Wnlnutr PhliadEa- 

nhia. 

ElARK Mffiney in ao.^ erffiwd. Call ntraea 
at strangen. bsU uitspgkeo dueatlgiu. Pr^ 
fesslaiuil oOutse hlLad rwsdihg, Spirit Writ- 
ing. Etc., tl. Hendtixon. Bh 341. Ban 
BeraEjdlii.0. Cwllfn 

CDDiS^TOKENS— CLRilENCY 

WB a«y UpooIp cent*. Indtani centa, 
and aid Money. Bend Idc today for mi 
catalogue of prices wc pay foo- ij] vanced 
U, B. enkua. Aniericakk Ttare Coin Col, 
D^t. I, Tran^porUtion Btdg.. CbioM-ga. 

PRICE LLal M U. B. COdl^ bEIll and CCl- 
lectors' accessories 13c. n JUustral-lffins. 
<ipjglat-lW^r Jajvies Randall, 3il South. 

Deafbflrn. Cb Jcago. 

OLD M-cKoey Waintod- WLIL pav ilDfl.DO 
ler 1SB4 dime. B. ralnt. C50.M for 1313 LLb- 
ritr head nlticS font buNuLo). Bit pfemi- 
ums i»aid lor aU lare cffiJns. Bend ic lor 
large coin folder. May Mcbh much pradt 
to you. NumLamaUffi Co., DsdL 33. Fort 
Worth. Texas. 

13 mniAN Head cents. dlRrrcnt dates, 
also prliaHtlSLx 5Ao. SehpltJt. 1353 EUch- 
wood. CLricLtiuatl. Ohio. 

OET Frgdt and plcEUMrc |a cattccU-aR old 
eatna. Send 13c fffir 54-oage lUuEiraled 
coin cutafcM. You'M bp d-clEghtcd -with LL 
Bend lor tl now. H. Max MBhl. 37D Mem 
HUltdlORb FprL Wgrth, TexAx. LarRut rSre 
eoEn ntahUshmcBC in tr. S. Estabitshsd 

41 T ram . _ 

FreKI PPreien mdn. bankivoEe and larg* 
53 page IllusLratod ccEn catatffirue ta aiK 
nnn^al sorvtce applicant*. Bend 3c poet- 
DRE, TKthaja CoLDCO. B|^i:Jntl3Aid-U$. 
Mass. 



BAVE Colds, Large IDt! iragc valu« hocilc 
$0c. coin hpLAnra aoc, InJariDitlon Slsli 3C. 
puJn S both, Bo x 77 , AJ am e da, C alJIamta. 
li DIFFkIKEirr Cains Me, Oddehap,’ 

Box 4i. O verlan d, Bt. LouJs^ Mo. 

COlt^ Pdr [rnllnflDTs. Lutgr nataluCue 
— 4103 guffitatlons — 3bc. Eugene Moixlsoa. 

Rf.gryda, Oiitlfprais. 

UAE^AlNB lo. soiall cvntB-1 LJato- fmt 
wrLtesei. Fm- 3*7 South gsndutky, Csglimi- 

bu5. QhJo. 

WILL Pay |15 each far CeriaLD LLbCOln. 
peniiitiil IndlADheads tlOQ; dlmrs f 1.034. 
|]]l£f traced catBloffLie lOt. Federal CoIb 

ExetLaDie fFM' i. Columboj, -Dhto 

COMM^O^ATIVE iL^D, Cffilumbia. 
LIueoCn. Btons-MountAln. Lonx-lsSand. 
Clcvrlapd: es-ch. Large IllustTatod 

eatauiiue 35r. Nonnan Bhidti. Balt Lake. 

Utah. 

I MAY Ba?e Just the scarce n. B. eodns 
you FiJll. ^ fipTid me list. ."Meet jwir. ^ 
mall." Wiillain HL KenvorliiT, WatErFiUc. 
Mains. 

OLD STAMPS WANTED 



I WfLli I1M.0D each for 1924 Js 
greui Franklin stamps, rotarr perfoTated 
eltvea (jup to |l,OdO.OO eaCb if iiD-iued>. 
Bend fle for large lilusirated folder show- 
inR aipps^lnx prtpes paid. VettiAn BakEr. 
(PM-lll, Elyria. OtUo. 
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&TAMP COLLECTING 



5CD TrHTTEt& OtRllW lqr IScI 5(W U S. A. 
--nImriuLrEr unfiLckjed and noaorKd; — JiMt 
u rtc^imed from enurcti mLEsLona. 74^v\y 
Vfl-rUltLr^. kncJifdanE -cnmnit^oriLCJv^, Blt- 
jnuLlb, iLiEli vaLuea ut^ to I^.DO denoiQina- 
Uoa.1 trloci <9m)T 3 Dc i,g u>provftl i^lk- 
cHibl WaatJ iMCLle SI poi dcUEhted. Swan 

Bump C6 l, Dept. 6 BB; ,pmifcl.r-k. 

35 DIFFEHJIinr'''p^twjJiLL 5c ; ""tm elaQ.. 
TT. S. peimr ap^rofftls, 

^l l. Igji. MOPrh.CTd, .Minn<^Pt*. 

"" FREE. UnimHeJm-tkLfl wwirt coJircUon 
tOalULlnJar d^Airmbl^ DrJliah CXjlOlUaC cam-r 
mtmorfltlvc Issue €OEnip]etf. Vilusblo 
ISouttv An^rrl-cnn srt ■^M^NjikllFE nolarful 
natural rt±Dur«s. EJ-colotsd pJeuffJal is- 
hih; (t-oip. pi^HterlPiw indiPd O^run 4n3«xid- 
Raptpanl ILoti el BohcEUia Sssu«. plui ICD 
(UfTcrf^^it alampB. cnanr from su&^u^atrd 
E«r«pciiln fwntritt. n^l'f 3e to approvil 
apaUc-ants. FnendlF ruatsSksts, Box 

PhltP-ijp-lph-l-P-. I^fnnn ^ 

FINE Appid-vals, frcalily dliQiuirttcd. Fiul, 
iwramtl service. Tell me whit coointrles 
Tcu Gcrlle^l and 1-']L Btnd theJr ^UJtipi. 
SJdkinei:. W East FourUi, Louis 

CgUi. 

QUFtJMAlkCGl TTiHi^iLAl: VcrtftEPela; New- 
fi&imdlBaLd; TasganjUrs TFUEnania; V?urt- 
temthPrBI Herzrp3T|.nji; TrnvancDrr; Oulch 

Ipdie^: StberLH^ MdPfiOlka; BarM-dH; ntld- 
dcaLa] ’quecnstaivd. EveTythlng Sc. Jm- 

pfnu, In.w4Hil BUlUqh^ h. Y. CJiy. 

TfllANOLE Br[ Ctnia. RkB. B^UviSt. 
TfcB With apprffvalfl. Bwetper, HI weat 

Btreet, NjW jir fc. y. J, 

1EQ DHITED SluUa BtaiPlSd^lDc. In- 
riuiing MimnicmoratlvM. prrcsnwls apd 
pjeh -vnlutiil-, eiC J5Q forblgik — IQc. DijlllnB- 
J] FT . Calawell:. cKurkgttr. M, C- 
EEijSATIONAL CilDblQBtLOD olTcr! 
DS^kcB Urt dHTerept Ipcfcudinii leelaail. 
UaxicbPku.^, Ecuador lAtnsrleaci Aafi In 
IilU cflJorBJ. Otm^ABZ ainp^ll^. ■cgmoinSih. 
rjiLli^. trLuncLc AlAJUp, Dnlbed SLAtes; 
contnleta seL DikiEfd Btatea lele^rraDhs. »t- 
□.ictfrJTii- 3^. Pulcct B-rLUtsh Col-iKnlii:a, Lti-- 
cludhriK OwBllor. Hyderabad.. Burma tnev 
edbPlt]') JUbLlEc M.Od cOTflnalJDiia. B^atcc 
Fnr Es^trni rcDubUc sataloRldv ^Oc, Bkg 
|]3Uatfa.t?d Ikld of eliiET faiJiTMJna. Talal 
cq.ta]pE PTiir. over 13.001 A\\ lor onij it to 
Biroroval amtlcanta! V?o^]d'WKdc Btapip 
L'a^npAnV, DEpa.rLmcilit HtiP-tl. CTamdCD.. 
ffffW Tort. 



U. S. Mixture. 3 pounds JJ.-ao. 
Btampa. Kli^w Akfauiiir, Jnd, 



HelZDES 



B€ D3FFEBEFTT NeUltrland.i Qtn. Ap- 
^vhJs. Heldimbqgn. 3U:xlngtWl AVO.i 

Troy. N ew Yorle. 

sj mfrERErrr iinitod 3t*t«-^e. Ajf- 
provala. Dtechts. 1J43&- NnrCJq K^irlrr,. 

Ch1-MLgP. 

TtJI PIctBTijilB Js With Appiovala. 

Dtltaar. Bt. Lguk. Mlmnirl. 
S^OOO.ODO"' STAMPS, Frivalf aecUMULu- 
tdon. No p^per. SoiilDR 1100 all dkitereut 
JOf gl.H. H. C. Pbri-y,. an CdliimbLia Aw.. 

BM i OD. H iM. 

HEYCHffLLBS. Weld. CftSTflAlls. Min- 
ehLik.ua, Blimei. TUrk± CtiLcax, BrlLkh 
SoiomoTia (Gipntbniand). Evi.-i-H^hhiig 3c 
with ubDT4^ala. VLhkng, J3 QtZ ClJPlori Sl. 

_Vj. 

U. 3. Co'mmMaofatSveii— 5tt dinprent lie 
to ap^prwiJ appLkiipc«, Prod aetcha. 

2730 GarnelJ_St.^ MJjaasapalJu . 

PHIiJiTOPIcT Mohuflz/ free — Ftt^y 
pagci. IhClUd^ tLajup Enc^'Eloppdia F^e. 
write Emplru SUiiiip^ Dept. PM, Toronuh, 

Caxiad A. ^ 

3e"ESiTJa8 Ten different siamp 
E±iiuiiP plane. Hofcnann., l7lA Kirpt Avn- 

nu e. Neir York. 

CCH^MFiMaHATIVl^B On wiper 
tl.JO. Qlenn CAT ter , E ^aL nothing , H„ Y. 

U. 3. Mint, Mlion. Warrw. Ic PliflrImT 
V^rloi-ter. BLcubcn^SSc, wblh VlnDeciDOE 
nj oraiu e M cClay. AJtaden a. Calif. 

20 blPPEKENT CAPkda or 25 dinercnt 
United ^ ccn.CE. Oako^ Sin.ircip Cg.. 

Boot _1 3H- _Mualtogige. Q tlahoma. 

WONbi^FTTlj Cul-mte approfvflla 'jC 
op. Prenn.|giniH !□□. lUiccLgjne, S9!»l 

JtQuthieT, M QUtrea]- Canada. 

Ftf-bE! Pallet and Xicrliut ELCcTalurc. 
Norttieast- B ^ox 6B 1 B^^an*fl* CLir. M o. 

|£0 BTa5iC 1% til ai^praVUil aM^lL- 

oahtj. p w tag e 3e. 3t*moci. crionttc. Ogpn. 

20 FINE LaSn AniErleA aUsolute'ly free 
with approvals. Cotpmnn. iu7tt £jut ifrtli 
Bio ak3^‘n, ti. ¥. 

W DI^EHZNT Brilbh OlSlOlllM, 3c ap- 
pr>aVa]a. Parker. Box lil. Monrgf". Mich, 
JOJ DIFFERENT FQTeLfci ic. Approvals. 
IlAPiiBF'Sp 310 Al«iipy. N, T, 



BTECIAL — H DllJereEit U. B. (HunniEino- 
rativcfi ipc tg pippcgyAi applleouCi^ Jd-udig, 
$iiaa Wtol QWhJfcid. 'Wail Alila. Wk. 



jooo MIXED Uhited States JSei Tvg 
beuhda ll.OD. WholeuLe mJiture list free. 

Katay, m Ww t Mih, Mgw Ygrfc. 

JAPAN £5 DfffcTkDt Im. QuafltT ]>e»Ay 
approval* PiClpdEdn Harding Btamp Plan, 
^3l H, gujTljm AvT-.. -^iMko-. 111. 



Id.ODd VAAIETIBB In Eaclit Oordon 
Davisoa, Bok_5fljlC, Mauctirtt er, W. H- 

BauplEfti C4l]eet4fa~! Wgrldw^do 
Stamp Ekcbahie, 2125 North 17 SLicct,. 
MRjJiukc e. WlKoniJn. 

newfoundL'and,’ 15 nicrereBt, hhiy 
5c. Altpue, Sl Ofla Daly, B mffj i, N, 



U. 3. Mint I used- Fcec wfanlpiimle nata- 
logujc; National parka complete 15 c!l Eilcen- 
tcimittla 13c: Jirmy-pavy Iflc. JcncJl*. Mil 

H erefcrd, Batnt LoaLe, MU«jiiri. 

IQirOItADE Uhltpd Stalca cafnmccacTJi-x 
tivc¥ ^0 different 40c; 100 dmetEht -Bhc. 
Kaaoea-, 3iiT Sackett. Clev^lm^ d. Ohio. 

lOQ DIFF. Sianapa Be. A|ii7rnva.l4 qent. 
Qiraht? Bt ampH . En gl pw ^ Cal era dO L 
U. B. 3^-mps at \ic. PrLcellat free. 50 
different lOc. E^ldcnbcTir, Ibirgda. Mlrii. 

FREES BcarOE- Papua cgrgnMtlgn.| Ap- 
provals. Oramatan, Sox 3tf2, Mdunt V^- 

ti-frrt, Hf-b- York- 

^ iDOfl WORU3^l3B BUmp ralxtu™ ISO. 
■Monlar, I250- F alrm^frun t, CdnEjnnp.Li, OM-p, 
BtHH n PACEEfa llc; Al^rgvals. 
GtLcbi:, 4pg Qah. PaT-gnpoft. Iow a. 

BA DTPP, Mint -Ocg. V| oorgnaUen poster 
stanza plus scarce Carman 1^., LEcwud. 
In., TiirM and Oalcofl. etc. 3c to approval 
service Applicants. Tamam BtAmu Jt Obin 

. 6pnnrftdd-M. Maw. 

174 U. B. cgmmmwimtJvca, ^to., 10c, 500 

35 e. P. D.Bnk457, HeWart, H, J, 

12 DIFFERENT PaniDiu Amencoju. plgn 
ll dJrrerent presldentlats hlus D. S. LUuS'> 
Lratnd price And check Hat onJv 4c to U. a. 
appraval appRtahlz, Mclropallban StAcap- 

eo. ipg-p Br oo d WAF, New T a rt C ity. 

3W UlPl^RKlST lic-r sm 50c: 1W0. 
SI.25: 20H, I3.5DL Fred Odken, 030 T9th 

AX , Hypoklyn. 

aOH MIXED U. a.; InctudJng: hl-valuEa, 
fllrmaLls, oomiaentaratiyea. piecauceU. 
tl.M poiipald- Well. Bail B40. North Hal- 
Irwood. Cfiiif- 

IX^tirriVElLY DrEAt^aL ffEC cJjEr - I^Leit 

ficaifi IntcTnatioruil. H.O0 stumo album — 
werLng entire w^rld, cunlattia 19.000 f]^ 
luatritrd. -deMriptlvc nft^a\ ftcott'B iHl 
Standard S3. 59 catalogue "PhLLatjeEv'a En->^ 
e;^cL[7pcdla.'">-iLtHDlutr]y free tO Pivpt|juin-t3i 

lor forel^ apurovala bechiulnk cuaLamErA 

Plymnuth, Dept, A-0, &rll. CmltOJU lA. 

WOHLD'3 fimnttrst ilrmAil-^Eaifoond 
end t-rJenile stampa. free stamp mata^ 
zine, olcQ iriA^lher to atod? vour itAiupa, 
with Large callEellDEu at stnznpe frgm 
tcarco ccuntnee. A barton. 5c with ap* 
bjrovoli. CupiUI Stflmpe, Dept. a. Little 



FBEET Scarce Jugo&EavLa 323^5, com- 
set, to BpprgTAl applicaats sending 
3c poatafd. Stamp ChjfecUra' B[^rvl«. 
UEpl, '-A."' 3gx 3I5. Church Btreot An- 
nex. New Yo^L ___ 

BUt'tftB^Approvals, neb p'rlws. Stampa 
^3 U 1/S n.[Alupj-E. P. Q. I^als. llQA 

TTemi>nt St.. Bosotm. Maaa . ^ 

tJ, a. Ccrararcagrallvni — -75 dJllePeilE E5t 
Costal stamp Co.. Radnc, Wb, 
Sd'dittehI^ BPluih ChLonles free 
with aTTprn^ati. Palm Stainp C^EJigaiiy, 

^erbold Bulldlnfl. MLaaii. F Ia. 

UINT Rcgrr^ CTlark— 50 dinersnt U. 3. 
TPC. 52 dlfferSBt BtLIMi CaLoniBn 10e. 
K^, J£25^M Qurntln Road, BrooklFn. 

SffMl- postals! The hard tp |«L 
atAmpa. 25 dlQcrent. Lncladl-ng nr.-ts] 5g 
With approvals. Lfymkn, 05 Haasau Street, 
New Ywk. 

' HUNDRED WdrldWldE 3c. 25 differEnl 

cpmmEincTitivca dlmE^KIIneatarap. Kent, 
Olijo._ 

FREE SO Different J-apan and IB dlffor- 
enL China with approvals. Excel, B4X 1315, 
Chlcagp 

TURKEY; 10 Different. 5c. with low 
brLcrd appro^olfl. Aunzlatcd DcH-Lerp^ ]£3 

Kenae-I Ave.. Hut le y, N. J. 

41 DIFPEHEHT TJ, S. APprpvaU, 

Klrst. I5MIB CacToil, Ht. P aul, MlnncBcta. 

FREE!: Bavarian raJlroad, 14 varleUea. 
Rev. BEntcr, taurke, U-. Pak, 

BHOKH Mauntatn -shcot ’ilth ip Iwav.- 
urul ccMmemoraLlven. Ai^rovals 5c. 
ata.mp Ehgp. ^ Hcllrmd Bldg.. St. 

Me. 



FREE Sets, "famous ^provals" 1^ 
‘lOmh-bag/" PaU^lc^^ 3M Kii-r^, Norfolk, 

yirtlnla- 

Btf'DiFTEBENT CotlhtrJea St With penny 
approvals, Stvjop Paltp 3043-? Ti*sa, 
lW.tjiTierf!, Maryland- 



|3.n<l UQNGEDNG- StAmp milv -3C tC ap- 
□TP^viik] imjers. LfCDuc,. Balnt F^irhurg, 
Flarlda 



Be DlPFJtfteNT China fgr yotCF aPPPO^* 
al rvqUBE, relciienae, apjd dime. Potge-h-' 
burg. JcntlnUyyn. Pennst, 



ll 



HAITI — 10 Different Be apppp^al ap- 

S IlganLs. Tlhtley Stamp Oo., Ehdithl^ 



UNTTED 3tiat«i mlKturn. 3 th?. tl.OO. 
PofitfiKC extrr^. MisslPP. 4412 North Ra- 

cMae, ^JtagO; 

'^BUPliRIGR Approvali, British ColoEtlAi 
and fon;l-gn vPorthwhLte prcmum fn^ 
Fairfax atUmp Cn,, fhtnci Lorln g, Virg LaJa. 

FREEF TOD-SDU MJxcd ata±nii«, it post^ 
age, General approvals. ManehEitct 
SUunp Cacupoxiy, MojichBCrr. Caohecli- 

cut. 

SEVEN DlfTcFCllt U. S. mw nudl lOt. 
At]rpF□^<B±l. WatnauUa SlAlop COl, BOX 

1095 . PFDVidGnM. R, I. 

WILL Ffly I [00 Mich for CH-tplTi ic 
itamp^l L'cFtaLn 2c atakaga (500. DCi- 
acrlptlva caialague 10c. United Staioi 
Stamp EMhangc. T--]fr]4 Lofmt. CoJumhua, 

Ohio. 

FIFTY CinadJati, Newlouiidland. In- 
cluding earllM. cominemgratLvpi HAl 
A pprnvabi. Read, 52 9 Gerrard. Towmtoi 
300 DIFFERENT Foreign, commeinorp- 
ILvea. Airmails, triangles. Kigstllla, 

BerurptMt, W .Va. 

50 ASIA lOi:. Big 50^ dli^nt Appr-gv-^ 
als. Coyert B. 30 Etata at.. Rgchtf ter, N. Y . 
^ MIMION Mixture— foTclKh. 7£kj p#and 
— U. <&. — 404. SlatapA, Bex 94, Hactnc, 

WLa. _ _ 

FREE ISti 'Uong Kong pictgriola. He- 
icst hargaLni apj^rOvala, Puffer, BOX 2, 

_^Mon H. ButralQ^N^Y, 

UNPICKED I *100 U, B. r-cvEniiiai Oti fl«- 
UtaELOii — lOrl (700 — 59c.) TatVTWThlau 

Hyndma n. Fenna. 

pltCAlfLN Uland Ng. J frtE With ap- 
provals. WcllastDri StainpE, Wgllaston. 

Mass. 

UINDENBUHG Zopfvihn set HumplctE- 
3q. ApprOVali. Thiwte, 14302D llli AVCFPIE-. 

Jamaica. N. Y. , 

BPEC^AL Aknn-iLJk^22- dEffCn:nt. lOdLud- 
Ing aeppcllii. trLanglBa- LatLn-Ameri^. 
etc, 5c with appraviLLs, CoatiiiE-htal Stamp 

C^., Dgpt. B, M hdy H ook. Conn. 

100 DlPPEHEi^' Blampa. Frflt pfrarai- 
umi. I0e with Apgrgvolj !^n Up. Joheg, 

gggB &cTiUr , Hunaugtch .PaFg, Cs^t. 

004 OOOO Mixed' IbftgLn (some ever 
yeati oLdSi lor only 25c. CataLggs frEt 
MJBSlDQ Stam ps. BrogklaPd:. D- C. 

3000 FOHEioN 25c. 10 Turkey (Vc. An- 
provaLB._A Jax. Bo x ODO?, Kananj City, Mo . 

WIN sfAtnPd — FasctnaCLai eenteet 

— Every approval applEwnt wiiu — Na obii- 

E aUoTtt — Try yH?44.T ability. Mutual stamp 

crvLce, FV LIowa. Cattrcmla. 

FRPIf! s!rvLh[iet'j packet. Postage 4c. 
Wrliesel, FM-2B7 Smitfi Sanduvky. Cohim- 

bus. Otijg- 

50 U, B. Including cgcnEncjnpm,tiye!l, alJV 
maili. iFErlEaugc, approvals I0C. SNimp 
Hhpp, WP HolJaPd a1flg., Sh L njJ^^ Mo^ 

FREE — World's only octagonal (eight- 
sldcd^ atunp and £4 dlHRCEnt Jananse 
pictorials to approyal appl^cauta. c^havlu 
C3eB-TE]a.i]d, gCfi Narlh. lluinphtrey. Oak 
Fart, ILnnoflB._^ 

KbTHiUNIA 24 DtffEJTht ]0C. Approval?. 
Hermea Btamp Gompatiy. £7S, Hemp- 

stead,, N. Y. 

BO0 FOnEIOW 15c. Include valualiLe 
prlEe park^t. Approv-iits. De Mors. Pox 

ipaa, Milwauk ee . Wlseorwln. 

40000 VaREETEES Ftttlio. avallahte on 
ppprgvTiLi V^t up. Large selectinns. Igtf 
prices. Fttelgwln Stmnp Opmpany, VLho- 

Und. N. J. 

*1.00 ^CAT. PricE) for le! Two m-lTit 
U-6 *- 20e^ eountrlc?''^ podcEi 

(DlslMutl. ■Ma^chu^i[^, et<J: scarca set 
Hituta. cat. 75c. Everything tor only cnE 
Mfit to approval flppHcimlal Garcetoa 
Stamp Company. Box. 4 M. Calais. M ainr*. 

SMOEY Mountain cojnjnczDarB UVe aheet> 
|[],raHt U. S. atamp Issued, and 33 U. ^- 
iDCJUdLng conimem.DraElyu. airmail. TtV- 
CEiuES, etz. CnWllOga 75c — TO Appravol ag- 
pLLcanti for Be. Curhan Btamts Company^ 
GlguPa?trr, Mlus. 
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WILIj and TJ. S. Hbi^— 

Btaan-inB "‘Old Olarv''' kn nutwriil tolc™. 
and Ntairsauif aod til- 

tm|3g atAiiip, Narlli Mod^IM dLamDad 
Cw^Ed'a lui«iL>. PQrpe ptuB "Pf-acc" 



Btuup, £lave calDDy, Gvnulbt FAt ElUtern 
ItcpugLia, ThBilftnd, AnLipAden, "'lyum^i" 
HHintir, fl.nJni*4s. aknilili, etc., Ait 5c 



wicb B-tliQOQt Blaulp Cdl. DtpL 

fl. WaihJ Bjtaii._n. 

C^AMAIj Zan^Psnsuna CbdrI conimcin- 
OOIAUVA ftpd Bc.-«ttdar with U. S, flof Lq 
naipnl Colaia, al^Q "buSiniht" BtBRip, 
ChiTiot ""mJdEct/*’ dlamcpd, 

"'Clirist'' triansw. "parllMiLiHk*" altitiBjl. 
Ugs&Qibacu.«, Morocco, Ex-rcaxJ c^onj, 
BtWHpe sbflf^Pir p;orJi.L JUr PffTce 

pttDL, rtt. — All ift wlLli BUpiravaL^. Polotnac 

0tad£jc:o.i peprt. I. W B ahingtma. D. C, 
m DlFPEkiNT BUimpi anc^udinc 
KifdiOi, llaiil, Cccl^lp, AlbuoJa, Jphdire, 
P«rBt, only IM to Appro^t apsllcanta. 

St*inp Og.h K^pjnflrc, ChiwgO, 
Dept. U3. 



BIX LJiwriA AifraBll trlaiLflea. camplBie 
caIl ^Ith BppravalB. LorraLne Brawn, 

MBrtftn, Liidh. 

3QPERB C^lleiUpn. lOd vgrld ccill- 
iHHiuKraLIvcs 5Hc. Arthur PAUticb. Eex 
Hio. 3-3i. Hrde PaiX. Mfisu^tiuaetta. 



UMTTED BtAtcE price ]lBt fm. Send 
■poiEapr, Mart HaisiuL, 335 FKth Arcnue. 
Pittsburgh, PenriA . 

Rectal b’lrei :— jsd dineraut n, 5, 
12. W (wt t3.im PT inorc>. Old Rnd. ntw 
lubes, lilghtl^ omAelled. In gisAd cAndJ^ 
tioc- Let UB supply ^ur needs In U. 3. 
mint And cancelled. miugnJibtr, Ho Bp- 
pnva2E. HI giant prScu paid for cellec-x 
llcHU And AccumulAtJona. Aimovi fitoEDp- 

CA, gt. AnMLn.-i. W, V. 

JODD 17, MlXed^ ^aataJPlItg bid Atid 
recent coETinicEnoraUvn, blfh valun, pre- 
cucLeel^, ptc,, l^c iti eaLci, J, W. IiJibber 
jb Bqcl Httbndfl. l^rylB nd^ 



JOOfl U. S. Mixed. dLme Bsd fc pcsitice. 
Jeni £tMjnpx. Peri JeflersDn., N, Y. 



WEEKLY ELAnip Diagaune, UalFtten 
vHlu. Ide. Btamp JouruM. ^alamaEgg, 
Mich. 



DHirED Stales apprcvAls HHoplcte CUV' 
erage. Unc quall^. ntUBCtlTO pricc4. Grm- 
inoJe ettLDipd. Bet 5:ta, CcroELUt arave. 
Florida. 



FREE I Weatem H cm Up n err pacte-L 
PcBiarff 3 a. Owenj. SM Welah. Hay fflty. 

Mir ill ga EL. 

FREE3 OompLrte CanAda tptiJ 
with BJHHDTALa. Ol»tCT, Bot IK5-P, 

Utica, if Y, 

O-LAMf Packet 135 all dlrtercpl Irotn 
Afflra Boulh Amaricji. Boutb Sea IsEands. 
etc. Includca Hlcarafibi alirnal]. iwc 
Bc&ree uuuaed nulled States atalaisag 
2l1c. trlannla and anlEHB] stainn: mmaV 
cLhera. A2so Jbclbdei fine cbllecUoii 
dlflerent Brltlah Colanlec — CtiartarL Jx^ 
mtitA. Johere, etc. and UnJtecf States |4 
Knd I5 h3ah vnJun. TgUt -caiftlgx price 
aver M.OD-1 EvcrylliiEUE for anLy Sc to bp- 
praMoI B.prp]i[futjiE MyrtiJe StuTip Ccujii- 
PApy. Dcpartcneat Ic-A. CamdeEL, Hew 
Yoit. 



BOUTH American — IDu dJntnnb la 



with ap_graTa3H- □■vli_, ALlTer 



BTaMP HhUders, ycur og here 'rp|| hlinE 
vgadErTiil retuma. Aalt tne ^u^ pml, 
F. W. JnhdaOii. Manaprrr, ClauLAnl Ad^cr-- 
tlalikg. Fogular MEOhonlea Magaslne, ZK 
E. ODteu-Ja St., ChLcaaP. 



FOHBIDDEIN] £XgtlO UifaLery stBJnp 
Ifawnncd Irgm isa cn mmll in tha UEUted 
Statefl> IlB now ind.oded Ln nbr new 1$4|. 
bantaln PACkat of mare than IHD dinereat 
stAfiLps frCfli AxerbaLjBn, Trwna- 

caueMlA. eIO. All ioT taai^ ic to kp^rDT-aJ 

SDuQlc&ntft. CaetbB Jr. Apgipvnu. Bgx 
laiEi-B. tUcaon. ArlToni. 



FREE I AuaUlA WA7 .eet Foatace 3c. 
IVHIIainH. 6W Archer. Bav CILv. Mlc hlg*a- 
APPHOVaL Sheets. Frederlcli B. Driver. 
^01 Finance Bide.. PhEladctphio, Penna, 



FREB1 Faar Exoreea b«L •riBjczLmlleBj . 
FosuLi-e 3e. SobErta, 405 BulklLpg. Bav 
t!:itr, MLchIxaa. 



SeHD PoetBse for free United Btatea 
BfLre lifll, Staplev Oiib^ps. IS-P Part 

pgj. Hew York. 

FDDR Star BnarovAlil N<ithin4r Utu 
thciql Write tgdav. 3l2 mJaKl U. B. lOt 
SrBflela. Tue&cn. Arluiiu. 



CANADA IDO DLifitrEnt Z5b — ■.pgrgTxla 
a]] cgualrlca. LUta. Victoria Stamp Co.^ 
London.. 4. Cftnade. 

PENNY AE»oroVAtB, Lbat taLEielT- Nell 
OpontacFE. Bgx Mll-P. PhLEadelptUa, 
Fennt. 

■1'£N dlTEjrcat noltsd State;. lA rei.EE 
odd, be. Eleea, BowILoa Oreen, OPJol 



UNITED Rtatr*. packcU: 3 (WO mJjcd iJc. 
ItH dllF. tie. 900 dlJf- fiAc. n dia. com- 
meEnurailyef 39c, postpaid. Potter, 1314>-P 
MDClee, ICBDEai City, Mo. 



BOBBEEB ASB COLLECTiaNa 



^ HAWAIIAN Match bCK* CDVCra. SD (Hl- 
iBTOELt unused FQlyiLeEian ILK).. 

Box 4031. Hanotuln. Hawaii. 



. mlu ju . i i 

nu mMl 



100 NEW MaUh covcTu ti.’no_pgstDLAld. 
AALorted, several seaeu. -perard De Jonge, 
hiidsnnviiir. Mkhlxan. 



UNUSUAL A^vodrtment PnjeLne Ocean 
pebbLefl. EHUahed, varlcoiored. 35c. Raycg, 

Mom Beach. CBllJgrnIn. 

105 DNDBED Nlghbpot matchbooka, all 
dlfleTCEi-t. H.W. E. Jawell. 31& ^imth ST. 
Omaha, Ncbr. 



Match I^OOK Albums piB.ke xwcil lEmaa 
rlfu. Only 15c. $1, $2 poutciaid. FTee 
booklet. MatotileBB Albutn Col, Dapi- F. 
Jjgnx liTTipch. N. J. 



THREE ZLccons, genuine 11.TC. Akx- 
andrLtca syn. Irom 3 carat ug II 2^ pet 
gargl, Lqwe'a, Rdtc fl3S, CbiLCiiiiO. ILL. 

BCAUTIFUIj ABBorled Jewelrr ttonn. 
(^Eiew) 300 for 13.00, postpaid. aiDorE. 551 
Rgiilh Stole. Chiccaa. 



EXCHANCE Tour duplicate atBEHEia. 
maton covers, etc. wicli cgiLoctcm every- 
whnrr- Llat. awappEm, dime. iMentlon 
hgbPT.> BecrelaET. Box 31Efl. ppnvcr. Cnln. 



DNUBED Eoob malch coven. 100 oil 
different. 41. W. Free Dst. CharTn Pdei- 
man, 131 1C Cle>nland, ObSo. 



UAMEBAS, PHOTO BLTPLtES 



LIFETIME StatuclCe ePtored- Bend tL-eg-- 
BUve._|l.W. mlore. Buaer. Argcnla. K ana. 



CAMERAS And ftUpplL^. Fte4 Hluatrflt^ 
cd. cataigg Hating everything ahctggrapNsg 
^^Ul] and movie cajneraa, films, latmta — 
at trcmrndcua sn-vlngB. Himdreda of bnr- 
fralcis, uew atLil tued- All B?oiiraaterd. We 
yciLT old camera or eq;uEpiiaenL Ln 
iTude. Write ngw far your frw eggr gf gur 
uevesC money-aavlnf haraaiit b^oY — ]usl 
out] UmJted edition. Kur^r Centrxi 
Cn-Enrra CP-l rPhDtaRra.plil-c Hf' ad quart era 
Blnce flB901. 230 B. wabanh. Dept, L-16Z, 
dilca ga. IJj . 

PHOTCTARi^'-^hg neW EUTnined odr- 

nen on plajitle speed handle. Futer, 
quicker, ncBtcx method of rucuatlng yeur 
^elnpi^phc, RtflUt ten cent; per hup- 
dred- Send ElFty centa Itv compleu ontac. 
Reading LabentgOea, Ido.. Fart AguBre 
Rtda-. &oatnn, Mo-ic. 



BARB Baya; Aatoundini buy. exclusive 
here. LaCcat Argus C3 witn couplrd m.PRC 
Onder, avnebna Aa^b, &Q mm. F;3.S Lena, 
alao tt mm.. Bauach & Lomb telci>hclg 
F;5.S alec ceui>led lo nnjie Ander. IflO.OO 
wJua; price tS7.50, uncondLUonBlIr mjxr^ 
nnteed- CowhidE Eveready cue. 4f.75. 
V. P. IhBfca Deluxe, F:4.5 leoa. tTcntc^r 
tdivClec, Inr ralqe mt iia.75. ^E-nd fOr 
yeuja quick whlla (hey are available. Of 
pw BPTgu.lnjn'Jim No. Jib Li troo und In- 
teruting. Write fm your copy. Don't 
trade until you write Baaa Cftmcrm Ocpi- 
papy, Depi, AG, ITfr W. Bl.. Chl- 

M|0^ 

ePMCC-O-COPT OrPtiTidEliLKa fnciislDur 
nttaebment for Ledca, Contax. Arfus C-3 
end C-5. Send for literature. D. Paul 
Bhqll. Dept, PM- 12, S1Q SO. DhlQd Ave* 
IM A ngeles. Cal iEcrnla. 

■-niFFERENT" Home moTlM. EujngSe, 
Catalog, dteue. Bantam. Room 901, Mlch- 
Igxn-Ghlg Hgildinjr. Chlcn-gn. 



35MM. Bulk Aim] 3i ft. E:fiatmAiL Plus 
i 1.40 1 Rclnaded -cartrldEes^l for il.OD 
poatth^. Order now. Faolffc Ccaet Him 
Co.. tilO N, SLrira Bcuilta, HPUyweod. 
Calir. 



OIL Cylcrluk phgtci^phs a fascLuaUng 
hobby or DTodtable PUHlneu. Lwn mi 
hgme. Easy aiiapUded method. Prevloua 
exoeflenee unuecnsniT. Scud ter free In- 
fgrinatLgn and rrablreEnctitn. NB-tlOHDl Art 
Bchcni, 1315 bdJcbJgrm, OepL 3^41. Chi- 
cago „ 



OAMERA Kcnlrlna. Bcllcwa lImdr^ Id 
ordEr, shulura rEi^alred. Bellcwa made lo 
fit ill atudAnll cxmerul United Cxmen 
Co.. Ine.. A- 1 SIS Relmcnt. ChlcBco. 



MARE Money In photography. Beam. 
milokLv at hcmc. Baar nlan. Prevlcua cx^ 
pexiecLce tionecessuy. Cftnimop oohool ed- 
u»tlcn fufflcleut. Booktat and rcquirc- 
meula Iroe. Amerltan School or Fho4otra- 

pbj, 1319 UiCblcaiL, DepL 3421 , CHlcai% 



FhOTG Eniarter — Make It rE^uraelt. 
Co;i; littla. filuiDle to make. miuLruL.-d 
laatructaon hoot JSt Populnr Mcchamca, 
309 E. DhTaria Street. Chlcaao. 



Have You a camera? Baud tcp cents 
f-or recent number ot cur Mg magaune, 
ihowipg hgw to- makfl better plc-turea and 
Egm money. Amcritap Photogran-hs. 119 
Camera NuoiEe, BoGtotfu Ma^. 



PMdTG FINISHING 



BIQOEST tl.95 Value In 35 mm. flulah- 
ipg Ciiday. 34 e^pganre Ane grain vaporal- 

ed 3'.^x4>z FnlOrsciDEEiti; d^klnl. em^ 
tMMHt mirgln and date. Eighteen eipo- 
35c: aliteep eai^un! s-pLlta Me, 

uuiLiers. ft expoaure roECa hi betnll- 
1^, d^ciliid c3cmtapt rtnl*ti with tree handy 
album S5o. Mailbag F^lm SErvJoe, Rox 
5445 a, Qhlca^gq. 

FREE Ftnmed enlftrgEiPei'Lb coupoD. 
T*o printa cagh eight exposure rcll de- 
veloped— Mt Hgltytipta. P-13B0. H-^lly- 
■^ood. CatiroTBla. 



35MM, Argus. Lcicx. etc. (except "Mcr- 
cury'"} 30 exposnte tolls, Ane trAln devel- 
oped lE&s-tman DH-J0> and beauUluLly 
f’nJaxged in S''xi" gLo^-liy prlnLii. Me. 
Cartridge reloaded witli Esatmah Pliu X, 
3^c. 15 expeeure rolia, 35c, reiond 3Ac, 

F^lim percaancAlly proioclcd hr roTalp- 
tlonary Ctyolylc ptoeexi. Foat XEr^let. 
SatisUcUbD guaranteed- Free KinJllng 
haoK, oample print. Write Twh.nl Apish 
Le.KO:a.Lory, $41 RrpnrL UL N, W,. Rochas- 



FREE — To PnpuljLr MEvhan.lc3i rEadcm: 
Any roil deveLaped to 15 spaiYUng Nu^Art 
nrvflrfade enameled prints pLub two b^ii- 
UlUl Hollywood EnlangetnicPLi and ticD frer 
leathertpue Tramea, only 35c: 39 reprlnta, 
25c IH, 11.54. OvcmtghB arrriDC. Nu-Art, 
F-30. Dcf Mulncs. la. 



ROLL Developed, two acts prlpu, E5o, 
repTinta 3c Esnleman'a, J30-05 LLb<Tty+ 
Remand H il l. L. I. ^ 

ROLL DcTtloped and prlnt^id 1-Oc. wh^n 
purdbealng a new roll from us. All lew 



prices. RpIL printed all dauhSa elic sic. 
write Ide- xuE^ala acid Irtfr knoileti. Fiha 

Feto. Bdx 397. PateaLo, N. J. 

FREE Trial — 14 jpurYHiig LLEcUoie 
prints, thr« IdveIj Hollywood enla™- 
hicnts ftnd free Icwtbrr frp-pie ^lth toIi— 
J5C, 29 teprlniv 35i:; 109-^1.59. Ovetnlgnt 
service. Llfetone Studios, 1^39, Dus 
MdtncE. Tg^a. 



aiAKT Central Phntogtaphic Almanac 
— Complete ^Jde to everything photc- 
^aphlc. Will save ygn money, nclp yen 

do hhtr Work. Ltati thmoanjil^ Of phntjO* 

graptUc Items, dives hundreda ot facta, 
hints, flmert tipa -vci better plgUtre taUng-. 
Iniide i^arirmtlnn a.nd Eato;t rkvj do 
care of edulbment, film scieeds, sunehadieT 
ffltcr dJw chart, expg^ura Cahles. color 
prlabing, ctdargltuE'. Giil-B'lQg Usta all cacn-- 
f!raa an^E poigto egulpmcnt — lciM», print- 
ers, Altehit, eoseia, BfCEEKorlES. indrXRd 
and. greuped. fgr cuiok oompaHacn at fea- 
tUrEfl, gualLcy end grdca. Send nniy 25 
cents (which Ib credited on your first 
Order gf |2,ad or pipr-n-) t® Ocntvnl Uapirr* 
Co.. Dept. L*19A. 33Q S. Wdbaxh Ave,. 

Chicag o, __lll 

NEW-- Different. 5 ExgcBure- mil devtl- 
gped, one ''SUk Finish" print ol each 35 cl 
P art studio. <<KW-R Ir^lnp Park. cTucabo. 



MODERN Fhotofraphic Christmas 
cants. Hojnplc 5c. Kgll devrIgEKd. 16 Vetdx 
deekle-edte prints and ooe profeoalonaJ 
enlargement 3Ec. Reprlnta 1^2^ eaCh. 
Sorne-dpy aerviOn. SaUifa^iign guarari- 
tcv±. niiperlar FJrdEnerB. ManrDe, WJs. 



ENLARGED FlclLirEii! i Expraurg rails, 
35c. Ik r^pc4ure«. 50c. 5 tnlsned reprints 
with 5x1! rblargElDcnt, 2Bo. Midland 
Fhpto. Bpg 3H. Et. JP SEDh, Mo. 

PROMPT Service! RoU deVelorped. lV-0 
prints each n««aUw be. Hench Bltidl-DS, 
MarrlSlmtk, PaOiia. 



JUMRD Prlnla, bigger, dccklcdgc. per* 
manent: try one order 25c. JumEH. Box 
B54F. Minncagglta. 



WANTED — Bnapahots of ole' dwlnunioc 
holes. Hgx 125. whltina-vllle. 



E ENLiAROEMENTS And Aim dcvelcped, 
119 .fixe ov ■laolier, 25q enlp; eplarg^ 
prlolts each: spfcLal offer : enclose ad- 
TcrUsemont and. negatlv[> for phgto 
ChriatinaS Iree wLch. Order 35c or 

mere. Ehlariffc Phci®, Box 791, Dapt. FM, 
BoKiaci, Mdjh. 

36MM. Rolls Including Mercuir- 
grain dcvelopEd 34 big 2 criEarge- 
mentB ll.M, 26 exposure roluad 25c. Dxm- 
craahop. Llntcn, Indiopa- 
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SMSOfiStCD CiirlatJiyL? 

c&rds, tbtludLtLi tuvelCf&ta. ItWQ fbitv fiwa 
nesailTE Wc. dax«n- MLnloiLun 4 lor 35c. 
]h.fm C»plUrf fewTl-cc, EflK Siri. Rwiiwfccr, 

Nc^ ¥nrt- ^ 

t$ltK Flnixh ifp-LB-rKE^^ni-Rnt^Sdc, 
Beud ItvJdi StUdLe, 40D4A Lr- 

Tififf Park. ChLcaffo. 

COLOR PrlnL -1 with M«rihBll'E dLk 
paLnlA Eully app'll^ BEti lnynL |1. 
WrLlff Idr ]]t«r[iLlure. -John □. Bd^rati^LE, 
lac., umtii. D. iBT-na pr. jJinth St.. 

Jrn. H. T- . 

14 BEAUTIFUL d.KUedl«d 

Iprlnb AJiJ cn.LELrECJn-cnt4 Wtlh 

Older 35c. Dft'lEMaola All, WeftLbtrford, 
Oklilioma. 




30 ItEPRINTB RdLU doTrloi»[l Find 

14 prialj. or 5 prShtA 3 ontfi^Krinciiu 
35 b. Candid SOEnin. flJni doToEF>pqd ftnd 
34-— '3^4 prLntft, 1-1. H. 39 cXpCatirE l'□]l, 
50C. Mercuj? BCudJos. Dept. IB, 109 Pi. 
Dpirljiirn. Cliitfl-FlP. 



OIL^COLOHED SsT ^l&iTEcaicnt SSSe^ 
bilaolt-«hlt.o 2 for 19c. Head aoEBtlre. 
ArietCo. 41-31, 4tth Bt.. Lons IsUod aty, 
N. V. 



nvo Sots ol "D^ctwdce" printt with 
cVcxy rail BxiSEhed — 3£e. Vocsf SUceI 
Itv- DeALedffiE mpTlatd 2c eoch. Bvowu 
Photo Oompanj. tslfl-ti Etnepsaa, Uiptu- 

upoLLs, MipnoaolB. 



3 BEAUTIFUL 5x7 EaUrEemcntA ifOR] 

nccntlve, PhotoFirt, BtTuhuTTi 

TIUFLE BLk plctuia from every ivtg&- 
Utc, hi ftlsf cnlargHt 5i7. jai onUraiid 
4XJ9. 127 oalArged In&etF»a 

sLi-w cntnrvrd proportlon^imy. tdplo aLi=, 
S upoALiK rolld d^veLk^ud and 3 triple 
iLu pictures-, 35c. 12 -mpnitrc rolls, 
li EHpiz-urE, fOc. AEE r^rlntA, 3 triple 
All#, 35c. Trl^PlEX. Pnoto &EFVICO CO., BOK 
3^9. Bar Ftupclfco. 



IMMEDIATE Eervlccl Plcturu rctvmed 
sAtnc dsr ordEC Is reaelvnl. ELxLoen riiar- 
OBteod doclEJod-qdffo Vel-Fm prlote from 
roll, tSc. Ot\£ tolored or two plsin en- 
lATfeinenU dLuh I decItJod-odise: VoLox 

prints, BpCtdalJ -dapiMU] Inr SxlP cP- 

lerxeiaenL elvou vlbh «Ach 25c- order. An? 
54 rxpwnAtv Stimn. fllm ftnr-xrain dcT-cJ- 

UiQ#€l, Vapoffkte treat-- 

ed end e«oh sood pcsAtlve onf-n-T-srid to 
□a dEMzkJE-edffe TeIOx pOpCI-, OOly tl.Q5! 
KEloAds: 30 Axpoaurc. iQc: 13 npwurc 
3x1 ded£.Ec-CdvE fiHlirLatfl, 3o t&thl DeL«JlA, 
MmpSt. Ilialtnrs. othor b#TFIAlns Jre? an 
re^u-cbl. Aaietlcui BtudJoc. Boi 73. La 
Ctohc-. Wls. 

nOLL Dorelopod ood lie OTsrslso e]o&?2 
VeEcu prlnPi. A EXpmure SBc‘ 12 etpdiutb 
35c; 14 expoiliro 5Ffc. OlEinot Photo Bcty- 
koE. DEpl. M. 13 lA W. Colninlida Avc., Fhi}^ 

ttdot p hEa. FfTiPft. 

OIL CfiJoraot phobociaphe m luoLaatlnn 
ho5b7 or DTontaOle ojBlness. Lefirn at 
hpotn, EOfl^ A|tophl3^ piEthod- FrevL4iu 
eTqjorJonM uoneceMaiy. -Bond tor Ircc In- 
farmallDa and rc4LijrcmEn.tii. HettatUil Art 



ITt-'EE Samplii phaLofl., prldE ItiE., biailknB 
odTelope. Roll develosHd Blxteon prlntOn 
290 Btar PhotO^ M W«t JadtMn, DepL. B, 
ChJ.c[LFg:o. 



PdR Ttao dJsoriEnfiuLlflF unatour — 3 ex^ 
ptoufe rollfl. a (prlaU JHc. MlnlAtjro 
roUa enJaT.V^d 3 la a tlmn, 9 EXpCaUr^ 
35c, 14 EJtpomrcJ Wo, 35Enin. 34 expcourH-, 
3x4 enlaraatueutd II, -DO. Uel^xocUmI qubJ- 
Itr. prompt EorvlH. FaraiaoLLOt Ph^Eo. 

327 E. Knd HlrrtL. NbF York. 

ROLL Developed APd 4 hutrouH dtatLacE 
Pgish permanent Ifolox ^^\ioasy nrLate 25^ 
TCPrIntB 3c Fgipprtnt Service. £oi I, 

RnMnnkc, ViTiffipla 

rNTRODDCTOHT QlTcr— Ho]] doTrloptd 
3 prints aod two oalarsEcieatA IDe. ^fogna 
PhDta ficTvJOE, 4&9-H. Albany, tf. Y. 



MDXIDR PTCTCREB A34U SOtThilil 
EQUIPMENT 



LAKOE SolQcUon. Sofim. Qlma, 14mtfi, 
AObnd and sllEnt. fiend far sroor "Alll-iltOIJr- 
MovEe-^pedAl" (odsy. iBstktulipoaJ CLn- 
irrna, SerVifit, iPt,. ]i6l-P UrOWlTA?. NOW 

YorX city. ~ 

4-MM'.' ^ICHl-rL sublocia 94a. fiprlni 
Pllinn, WratboFO. MftlS. 



SAVE pDv& On inoTl«. BarsAkn clrcu- 
larfl. aonera Company. Pa-rea&ort, Iowa. 

RENT EH Bomi., I5mm- r^li ll^.OQ. 
Btaenp fends free iLaL dar? Filma, 34H 

E. £5, yrogklyn. H. V- 

COLOR. Por ChriEtmur Qlorlous flrls. 
Bea^Attdpally late piipttl Thrill jna uoi- 
pte fUm. listd. IHa. CloctaiL. IE33 Nor Lb 

MftripflM. Unrilywood. CAllEonaia. 

NltW FlliP cxbhpnw plan and cauEcv 
al rripvlo ebuLpsucaL pararaaiiaL MTx- 
-ComponF- Dopt. Q-101, Bc« 321, Back Bay, 
BaatDD, Mllu. 



BIO L-lBtE BLEent 35tam. nlDuE Damaer. 
13£l Bcrklry, YouaRn-E^irn, Ohio. 



fiOllNO-^-fi]]En.L CWMEiae, proleCtPex. 
LaoEos. Bereans, )^f price. Rental LL- 
hTArr filina jrnt anj-wherfl. Tnidcs werpt- 
ed, bchJfirliL IrutallcaefotB. CatalPES. Mo-- 
mili'a. 41 West 4Bth at.. Now York. 



"DIPPEREMT" Hodit mpHcs. Sardple. 
catalog, dlma. Baniaoi. Room 931, MlotL- 

Igan-ahlp BuUdlnu. chkaxo, 

MOVXE Film IDE' limm. 11.50, dohUaJa- 
tlon il WnU^n 3:7 t3 iL WcgIidi: 10<d 
t3.B9, proCHSlPf LliClUded. AmbaLsEdni'. 
*TO- ^iLricy _Ht™nt^_^B™tlyi-i , V. 

FREfi 9lla.aicn.Dth film, rental oatmlw, 
BIlant-BouuO. 3 and lOtnm. Write us t^- 
ifcay. Nallpnal Clticma Servlet. 1| HE.. 
New York. 



4MM.*16MM. PlhllS. xLlePt-BOLInd. 
bought, sold, exchanged- Ftlma rented 
■EVEtVwn^rE. '‘Spcdal JHwiWi. add iecIh, 
4D0 feet, Bllcrat tl.54. sound 92." Free 
cxitalCi iWJth aalUitJc iHCj, O^^en FL|cn. 
517 West Wth. Kew York. 



4MM.-16MM. Fkltde. Ftiec d-talocue 
Cwjtti Hmpte Aim 10c.] Parkway p\- 
chobgE. HI EinsEem Parkway, Broottya. 
Hew York. 



RCU-.li JOETBlnp^d -”IH piaribEced ptJPU, I 




two coupons oti onarg Bin ants, 3Do. -Btnart 
Photo. Winona, MlnneaaLn,, 

DOT3BLE3IZE PrlEita. Your rott devel- 
OPOd -B-hd 3 dauhlEsdse prinla 35C: ftabi IIG. 
130. or 137 sixe negatives you raecJvo ixS 
inch btlcita. All sbuller sLEes laceJva 
ipch- prints- I* exposoic rntlx BOc; 
12 EXposbra roEti 35c. Raorints 3c aach. 
"Our Guanmtw." EverlasttnK Hi-rJc^ 
nnlsh. DvarikJgtit service. Faclnc Photo 
Servicr, Bax d4d, 3an PrancdiicD, CeLLF. 



roll DEvtlflond. eight bcutitlfu! pnjfcfv- 
slonal 4»E klosfl- anEaiTRebieiits; 35 l Uryatal 
fimrii4w. Hfyg iHSp. Rushferd. Minn. 

3 ENLARGED Prints I nearly nostcard 
alze> Pr 13 rexnilar alsc; prints Irom yopr 
roll or nejn-tlva* 35c. Willard. Btudlcu, 
Drtl.._4T. Clnyrland. fi hia- _ 

beautiful Enlarxerricnt froFp t«ch 
Picture on roll 35c. Cut Ra%t Phptu. 
Dept B-i. JanwvJIlf. WlB. 



IDEAL Ftiotoa beauIJruUy niiUtied T^ldc 
bordpr drCklc edge, zte roll or 8 a ad Irae 
enlaraacrient. Ideal PIjclw, Bdx 2355. Fbi- 
■mujn. N .T 



PHOTOORAPHIC BmAs— L atest tltlee— 
EsraalD. eatalcc Irae. Papulox MtctuicLlcf. 
632 CIP4r. Chicago. 



HU91C AHD MUSICAL ENBTKUlllkNTB 

LSaRN Planol Easy, heua sEudr meth- 
od |]. Magic Ktiy. liiA West Broadway, 
Glendale, CaurooTkla. 

FHOFTOGRAPB ReCCrda Idc. CatalogUB 
Parorpiiopt. AT-35E East MSikCt, 

Barra, FeiinxylTanJo-. 

&ONGWK1T5HB: Baadi boatb far aqr 

□Ian and Iree rht'mJng dictionary. Rich- 
grd BraLhfrji. H Woofla BukldJlig. Chicago. 



V 1 QLIK 3 — Billing out eoUaciiaa, fSI lo 
tSHDL BhnS, Wurvipk^;. Hcw York. 



VIOLIH-MAK.THG fiaag. patteiTiB. au 



POFULAH Dunce OTthCatraUana 

ht--*i.g9, TcrmJnaL 3313 Lai 




LUaHN' biotinn. picture theatre 
Mon. manageinant. Free catalog. Olva 
ggr ThfutrE InxEJLUbe. Elailra, M. Y, 

HEW MarlD'-'mltc Hrnra. SOF. OTOlw- 
tora Ii39.5D. Filma. now and need. Writa 
tp-day. JaxTUM A. Pct=tx. iPePt, PM-1. 11 
South F-OUCth Streat, AllePlPWn. Pennn.. 



FILWfi HxchanEad: boTieba-n list# 5* 

H q ETma a. 57 B^wd. AlbanT- N. Y. 



NATIOMaLLY AdTcrtleed moTio cam- 
eraa. prqleoLors, lUina. Cash at teruis. 
PrcE caLat-rnruM. Eon ^IdnT's. H-TS? Boyl- 
ston Btreat. Boatca. Mass. 



CAMERA^, ProJentjcra, fHiciL i^stf free, 
tFlkm sami»Ee, iOe]. Box 34?. Yallcy 
etriftm. W. Y. 



KXTraordihahV BelKted Ro-llywood 

brOdbCUarLii. fiample earnr, Uxto dime, 
Fmlnc's L«1>er«torlts. Alltntown. Pumm. 



MONEYMAKER-! "The Wctld'H QCeat^ 
Oft PoMion Pla?.'' llmm. ind Jimm. 
a]»erily soujad tv silent. Rent or pncchase. 
Bii 1 >crjor than Ckwrimnncrgau plar. Hcro-> 
Er.vD.y Film CcL^ 37F CbLuFch fitjvEt. IkiS-- 
ton, Mass. 



BaHH QhTewwl bii^ers ernd Inr tha 

saw Bass Okne Bargalni^si No. 345. an 
HHpage catalog cMtbsJvalj cinc^ Thr saw 
Revene Double B with F:3.5 lasa at 633.54 
|j the buT. The RCA I6mm. SOP tirw# 
reel exmara aL t275.[H. Welle UIeu Head* 
c-yartcTS lor rour copr ol this grc-nt Irnc 
1>ook. Baee Camare CtuupAsy. DenL A, 
m W &|Bdi™>n St.. Chicago, lit. 



'■DIFPEHENT" Home mo?lea. -Sample, 
catalog, dime. FalsUil, Hithluau-ohlo 
^Idg-. Chl»go. 



MUBIC Cobigioeed, Ji 0 n.c printed, record-r 
H?d, RcgLuald Belcher. Chatham, New Jef-^ 
sey. E^labU4licd 1910. 



aOHOB^ Peems pubElEhed- Free adt^Ja-t 
Uslliuit^d OrppOFtuilldei. UwL H. RldJO 
Music Do., SB 13 Hollywood Blvif.. Holly- 
w-ood- 



BOHUWRiTSRfi: P^jams wanted lor mu- 
sl-cal eatCJofA Recording!, rndje^ publLca- 
Uon udvlce^ Send j>oorn. Flee Star Uiuic 
Uastam, dJA ficacon Bbildlng'. Hoaton. 



DRCHE3TFLATIDN3 Fap^lar onased 
back numbers complcCfl B— II. aenezal 
Musicians, 132 West 43, Nev York. 

BONOWfWTEEia— Write lOC free bwdt 
Bebd Mwag paein.-^, YwrletT. Salem. InA,^ 

Easy Flauo course — eamjileta 11.34. 
Monen, 313 Wc*t Mth. Hcw VorL 



FEONDQRAFH Records Free list. 
Mpcdwip Com-panrH 4119 Hioadway, Chl^ 
cage. 

bGNgS- Poems -wanted, N-ewart Sonx 
PuUJcAtJms. ia&7 CxFban. BiTacuue. N. Y. 



DUO-FLEX RcDda lor clarln-eia. and 
Baxobhones EllminacE ypur rc^ troubles. 
Write for circular. Duo-Flex Heeds. 12W 
ISE Ave., EVam^rkSlr, Ind. 



BONO w K- ITERS I WorflB. Ibeladlca. 

AbiaSling Offer. Hibb^lcr, 3 lS 7 No. 

Ai cn. Chi rasa. 



SONOWHITERS. WrIiE far fr« bpokttt. 
Proflt .shjirpng clan. Allied Music. 7SM 
Readltur. ClncEiinsLl, Ohio-. 



WANTED! Lvrlca. melodu™ lor Hongs. 
We arrange, publiAh, ae[|, Superior Hong 
BLudkgs, Pms*1c. N. J. 



MUSIC Comboied bo wordA Wptidcrlfhl 
orOaoslEJ-an. BauEr B.rca., Cshk-Cflh. WA 



LEaRN fiwlng Dlinol Fostai OrlEiis free 
folder. ChrLaLeaicn. 151 Kimball Hall, 
ChlenRo. 



MUbID COmooeed to wo»fis. Bhymiar 
pamohleL on reouesL Phobognwh rocoid- 
ina- cd comoteted aonnA Send poeta fox 
CObaJderatJab- KecikaEi'f ^tudlofl Dfipt. 
PM. Box 3149. B ridaeport. Cbhh. 

B^p Poejfti Wanted. pVm examination. 
McHril. aiister of MusEc, 5IILPM fiwch 
Aieraodrla. LOa Anxrlpn. Calif. 



WRITE Bddja Big oDOPey and. rflEiucm* 
tlon_ Write for lulormatiBCL J. Garden 
Pub. Do.. 241 H. Boyne. A-^C.. OhJcagD. 



BADIGB, gUrPLlESH INfiTSUCTKIH 



RADIO Ebtineering, brxiadaajcClTIg-. ayla-^ 
tJon and paficc Tadlo^ servlcl-nf. mariOE 
and Morae telegraphy baughb thoroughly. 
All ExptnsEfi low. Catalog free. Dodge 
Ihstltute , A mes at., YaLparaJsp^ Ind. 

RESISTOR And condBiuer kit worth 
65.00 retail and mooey earing catalw lor 
anly gi.ua. add dimo iHsiaie. Radi-a 
Warehouse-. 4B3-^a WOmtEr, Akri^, Ohio. 



¥tADID ficrvL» men arid experluieotefs 
B4bd lor our giant radig oataLag, 3«vc 
doUan. United Radio Co.. tHHH m;| Hew* 
■xk, H. J. 



STANDARD Brand radios, xuve lo lO'^. 
FluDrescEciL hxtaxES 40 %. Wiloan,. 2509 
North 3rd. Mtlwuukec. Wle. 



RADIO BiKita — Ijitexl — Rargalh catalog 
free. Fvoulnr Mnthajilcs, EU St. Ulait. 
CliickaA 
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POPULAR MECHANICS 

























&V9[^EaS OFFOntt^KmES 

DALFS LattcrqE IdflJLDTdcT cnmp«jErur 
P]i.naj t>r«tdtvd. auafU^Ufd 

9u-cc«^fiiL H«aBQCiabEB. Lea FlnbcE — Aiii- 
varUelfiffi SeulH Uh Api^cEh Str^frl, 

Aiatel^, CaUJarnfcfli. 

STA'RT Hflnje bqpjnraa JiLtt|flHB ataHi«TTf, 
nijLquH, art KOtfdi. nov^lUea, aouTesin, 
DaVttTH. nrdan lunikturie, arUft- 
cii] mw-bta nwirltut. Ijqutd mn:rW^. ^i*k^ 
v«jr o'wu tl«xtb]e luoldA. AmflaiRB 
Valianblc folder Irre- i^rmtire Publ Lchcra. 
tFMiaj. QlencM. miBoij. 

VONEYSAAKIKa M&ilOtfder «ppaFlU»L- 
tl» molL, Sfr ocDCi] HEorftturo r^««. Uar- 
^dn W4Ldd<il. 5^4 FuflC n\h 6tT?ft. 

YOTfc. 

E3CTRA — F]#ELty mjUl uiliha ep- 

pqrtunllLcs. Wrlt^ Kati^ N. KioTball, 
OliJcatb. 

'^LUMINOUS Poiat" stllnu in dark. 

ITHU3#. 3W Dthtr rormulAB. plu^e — 
T^U bSc. Ideal S<n^lcr. 3M. Fnrh RLdw. III. 

MAIL Older buMneu coui^ shoTi 
bow to cniiko inpper, apair cr fulllipir. 
'fcA^u piQroHjonnl rrtEiEl order teotLEiJquF 
— nai peSRy-e&utiLnR- KiLcmH^. Ft^cq- oe- 
<ALla. Nrlfon CaniDins. too FtLeman, 

Depj_ 4M^M, CIRe*a<>- 

WE SlkuW ^OU hjoW Lo riiLxE capJta] far 
any busdnns. Cl.flfr poetpaJd. or vrlie for 
d:iTlllJ. EnLgt-pTijg EqrgiiU, fiyraeqi^. K. Vl 
HALF Poiisid pgportiqrnty j?iallr“Name 
In direclory 10^. C^rULLoKU-eud. J&IB NOr 

Prajiriaco, Chteoyo 

Mold*." Mako iTiom youreell. 
Forranlai. Iiutruttlftofl Idml 6wyJce. 
iTg-FM. Par k RJdge. Il]._ 
dEMHATIONAL ProtitT new tind fluo- 
flsttprKi. ricrcw Into HockcC Lite 
bu]liL naerj aave holt U^dt bJUn. Qigru. 
rq«(«Tjc7 IriataLUnf niLtlLonk. Rueb nanie 
ror free (ptoyxHJliPrt. Naioca, Pept. C^l3. 

W East Erie St.. CTiJcagp. 

'MAX.s More money J New 'boat teui- 
tiow. £4 QAkei, tluia, fiiTjnuliu, 'bn^Snc^^ 
snur^Xs, -Jie Ttimiaa, Boa 37. Blatinji D. 
Loe AatglEH - 

MECHANICALLY Tvielhhcd men— Omn 
snd aptratf EffacrHl applmncf TCMlT fttiop. 

ConapLete, Illustrated course sLowa you 
!bbw. WtldiTir. rrirur«rauon. motor TC- 
paLr, How lo set busmen, all phojtH 
L-m-cred, PrpT Ilt«Tatnre. ChrlHty Supply, 
Dgpt -.1.1L.3 6fl5,N . C eP lfal A^t-e., ghjeaFO- 

raw I F-MPnJny fBoap]«s> JormtOai. 
Also 04Ee LPtr^dJEiit formpEos— >no Fnanu- 
raoturiuffl Inform a 11 on free. B. Eititoid. 

Wayiw. PennHylvanla. 

nnT.T.FyTT Your DhiLrc OE dalljint, Op^ 
oifetc- ooHoctLon k«OEior-^recUt ULLreau. 
tUshly prafllaWe. Eo-uly kam^d. t^kpiml 
unneoessairs,'. Write Cglc AmwJatrs,. Syr-- 



DO Tmi IJIC-p imidk, lump mpnw? pror- 
ate’ a "WLn-dfaJI Inatiraace- Seri-tre" fxgm 
ynur 4mn Jqomo □! OlfloO- KfT}. womoil. 
Write letterd. Full of ipa» Uwt. No eap- 
Ltal. WondfifuL wportunlty. FuLt In- 
atmeUoiu 3bc. Batisraotiod itLaranbeed. 
□apoon tnduatrtof. il2i MadLfon. Aurora. 
MUaeurl. _ , _ _ _ 

MOLD PLoJtcr proflts. 

nuHEK^r loolds Aud materlalB. 24-paae rat- 
n]PB and Ramptc XL mold material free. 
PlASfcJc Art!). 711 Ncfly, MUnCir. Ind. 

610 Mali Tot ypu- Lato:;! money malting 
oirere. apporluuatlH-, cateloca. bisKosiPEa, 
Neudo Elated in dlroctury IM. Ideal Sert'- 
ioe, lai-C, Park RSdae. Dl. 

BE PTMprPCKiE. Achloi^e your amhlUom. 
Ptbperiy UsEft Spare ume dopa It. New 
fcilla citplalju- K-tw. il9« prepaid!, hfcncy 
baek if hoi bEnEfSled, BuJiJpExa S-ulldorB. 
aa^-Q RjygTEldg Drive. New Yeifc C ity,,. 

ENJOY PeTmanenIL HiuLnaafi iPALIn^ 
profltablo fBat-aelElni products. Litera- 
ULre InE. Law, ITljU-Za Madupp Avcniie. 
New York- 

HANDY Men — Earn mosey bMne opciwl- 
iM Ooramunl ty "PEs-it" BHop. atanord., 
TOft RawEinga. Carl>oddalE. lUJiiQia. 

paO^T Pipin Tny miatftfcefl In iPAllor- 
der. Free details. Hayes. Bon 14^-P, 

Oakland. Calif. J 

PROFEBBIDNAL Mailorder UBpi^Jne^ 
lOc. MflUlDTciisr dlrrcEory— 14c. Kralt FuS- 
llcatlom, avTACuse. Hrw York. 

UAHE Ekira closI^-*— 9bd do7!2r monoy- 
maklng oners — tiomework, tasilardBr^ 

spafelitne — lor sEAmp, Lewis Co.. 92e-H 
CaTpepteT. Qflk Part- 111. 

MAKE BeltA aufipenders. Dandj Xinas 
giftiil No cmIh, matrrIaJa supplied. Bam- 
Ide 3Eic. Artnie Leather. iOb Jcncph Aw., 
Hocheslrri N. V.. 



DISTRIBUTOR. Httt'R jmir real op- 
porniLUty. Amerlea'a newest la-'^tc ihrilL. 
Tlirw -new burgen,. fieabuTE^:r made ftnm 
thf. EpitabEr axid jlirimp, DFSlerburief 

made from tbe finest oysten. and Oocan^ 
turner made trom cti^oo iPlorlda fish, 
'rill bo spld B-nd sexTed kf CTn^y bntel. 
rEsluursjit. baidliurkEr slan-d, drug atoiea 
serving food, in admuan to ever? grocerr 
atore and dallcatoaaen and de^rlmriit 
atpE-e «rlljng food, NKtlDimi uv^clliLsLklk 
cOntraCbed for Abcf SiAntlfSClUfer also PAI- 
tidpatea and. atLares In 1-ooal ad.vertiBLn« 
IniTodudp? tbeao products ifixolunJvB 
prcteclrd Id ynx CDatmcl ahOULd biake 
some local man 13000 monitily. nneat line 
In the world today and docilely no utbgr 
]JSr nr □ppm’tunlly like il. You cad eOQ-r 
t»] aa much termor? aa you are rtnan- 
oiall? able tn handle. If jam act pron^pily, 
Reitslei^ Lradeotarka protect EJie exclu- 
sive dlatributor on these products. An 
fxcluelvr food bn^lposs llko- thb; is Lho 
ktbd af buaioeafi any man will take pride 
In ownlpff. 'Write today to IH Btortton 
S-txE’Ct, DepL, 1, JockaanvlIlE, FlarLda. Inr 
comp lete lacta a nd judjfe lor you raell . 

Make Artlftclai miiTbtc. gEa^ tlk«. 

sanitary DDnrLng, Superhard flEurllfLea, 
rubber moids. inoldlcas polLGry, chemically 
■ tolried cenarnE., ITneanny scc^rts. fiun- 
plea 3c. oxpe^ aurprlac. Fayn, 944 Dranda 
Vista irt ocFU ion. Loa An geles. Calir. 

2c DAILY Fayn lor New York office uu* 
dcr 704ir own name. Cd-OpciatJve ’Offices, 
IM IrTjJnBtpn Avenue, New Vqrk. 

MARE Many extra doLLars dally. Ifoai 
amaizna infarmBtlon fgr dollar hill.. 

AMcotb Service. Box Ei2lt, ChEcir^. in. 

BTAR.r Own biisEness. Fr«e parUcuEars. 
ftnatmy. iriaJKiTd-cr paftK^no Ih?. MognL 
l OiatTYaLe. Clevelacid, Qhln, 

“"MANUt'ACnJP.B New wood plastic 
Xirtb, plauii-ca, novelLian, pin At, Wc 

lumksh material and rubber molda for big 
jarDduEtion. Bnippk mold model largo 

acotuo dO«. WlLb llluaimted tnaldliLg Clr- 
ciilaT, cBtBloaq^ of pcw j^egibEe molcb. ?$c 
posted. New Era, 19^3 IrvJHg Park, 

chlPigP-. 

□FERATE Mall bikalliEaS Bt hOOte. 
Beojilp brings dctwila. Ocorge frcaOls, 
Henover. Mbb &-_ ^ r- . — 

MONEY Bt ttibJI. Hnrni;, dScc. tfBlu- 
ablc instructions 10c acampa. DcLuie, 
PkiBfleld. iMlopiy, 

DETAILiED FroAtablc biulneai oppor-^ 
tuntilcE lOc. Fuller, Box 405, CaliEomla, 
PenuB- 

FnaFTTAHLE Mall OT local bUelfiESS. 
Dfbcc. hurrve— no direct selling. Income 
perpetuaE— ipitre *r fuUtiipc. Lifetime 
operative sct^ip — easy lor anyone — Iflc. 
Eicwncr. Fourteen Bertha . Alb any. N. Y. 

OPERATE Appliaace "rEpatr-Hhgp''' 
fTOjn home. No Inveatmsst. Lalaytrtie 
Iratlfiilc-. i3-B Wrat Jackson, Chicago. 

EETABLIBH Your own buBioees. Topr 
□ppariquji? far Independence. Fermonent 
biLsiness can be condPcLed by apyune froGn 
humc or nfidee. AlmoiS unUEnited opE>or- 
tUBitles. No i:bpLCb.L ur cxperienoc news-- 
swry. InformalLorL tree. Tlie A^ochsted, 
Fast 3blh. Kansaa City. Missonrh 

^ART Vour dwn buslncas. eo pages, 
Dlaos, idras, fOnmilaa. 5HG, Reck, Ros li, 
Rw qw, California 

33 RLaNS Row to advertise at little or 
BO expire Mi^ Oabli^ ecnrlct^ Bo« 11, 
west Manchester, Qblo. 

f3d DAILY ResliverlDg cilmus, Lrans^ 
Irrrliuc pbOUa., prlnlknE, wrlEJnr, EnqkhnK. 
iPt nufteturing. Jrr-mne, 3031 OlBaiDiTp 
Fo^mooth. Vl mnnEB. 

Mlfl'ALLlElNQ Baby^shor; cnakHi you 
mope?l aimpEc! Kovslf Perpeliisl 
krt. ^malJ i-nvestment. ftno profltar mil 
partlcuEars free. N^>ve[fy MeCBinacTa, Bpj 
933-M enurcH -Street Annex, New York. 

Make Dcnulne rubber molds. DclaiD 
free. JiLue. Idl-B Deecn, Relynke, 

QET YOur cmcat: -cm our mailing list |or 
new spBclalUeB. Imprlnis, plana. Free 
Superior Bf^altlcs. BprUikAcld, 

imnoLa. 

'VALUABLE Ma9]--4tdef SnfPriiiaEl4nL lat- 
ent cngnrrmahlng plans. MssA^ue 19c. 
TTfUmas, aa Sbiilb. Pcekaklll, K, If, 

SEE Bali? Rand.1 Make ex.lm. eoahE Mo 
HelUnc, operate "VIcw-b-Bmeh:" girl Aim. 
dude ranch, bubble, fan. diu^CE. Also "Bll- 
v«r King" wndora 13.95 tip. Free details. 

I Bpeclal-^aud viewer wim two snapuy 
nrl fUma flD- pLclurea) ll.bd puaepoid. 
Automatic. S:433-A milcrton. Chicago. 



FAINT BLgna for praBL with sld of let- 
ter! nf patterna. Free Literature. 9p-mple 
BlpbBbfiL &r_ Dljt-pLa? LeUerS Cotnpany. 
Box JS-M FI. Ramllton ElAElon, Erookiya. 

N. V, 

Wall Ordf-r bialFW-u Is yciMr gppartp- 

itity. Mail? btikab smaJl, now aaru. Lbou- 
sands yeEkrly. Ho bcrsenal contActs. 
Rpu;n.-dl^ S^qtlpn. HA'k'e- hod over -IQ 
yuara ES.pErlthcE'; will help you S4kCOeed. 
Uc brings two valuable milels. None 
frw. B. BreitlKT, gAT B. Slst, PbllM rip hlw^ 
OPERATE ProAlable "route" four ram- 
wtmenC veodon. Buall LnvestmeBt. 
mnn^ Klng._ aio B. J^IT erson. at. lwu. 

UO ybu'wMil a'permancpt bualnw prq- 
fcasiiiJi of ynur OWb.? Then beCAine a foot 
correcUooEst. Many meEi and women earn 
149-t]9fl wi;Tkl? bringing long Bought rr- 
iJef Id cnuutlaA fpot aunators. Ltarn at 
home in a tow weeks. Easy terms. Noi 
mcdital or CJilrppOdy. Hp further capital 
Bjtcusary. No goods tn buy. 4TUi year. 
Wo have trained, thouxnntti. Wrlt« Inr 
Iiec bcTOtlet, SlgphifnsQa B?sLeiQ of Foot 
CorreetJoB, H4 Ba ck Ba y. Bosten. Mews 
POPCORN And potato chip mwchiniis. 
Wo help Slu-rt men Bxid. wnEdPii la btixiUasS. 
Lmi a - Elki n a. IM P Bi gh. Bpnngh ejd. Ohio. 
SPARE T^ue prdhbi, fre^detalia. 

IjMjF Marke t. PhllAdclphla. t^uoa. 

PLARTEX TbduBtrlea offers Industrious 
men an ounortunlty to atari a buaJq^ of 
cbelr Hywn, knBUUlaclurJpe art (coodi. dov^ 
eltfea, scuTGiura. etc.. In PlastcT and mar- 
bio imitatloh. Sc ipatcri*] maX04 11 arti- 
cles. Rubber moulds, furnlabed for sneed 
production emal-l Investment brlnjn good 
raturiu, 'We m now biacinA blr Xmas 
chain store orders wlln manufacturcra. 
Write lot Jpttr«il 4 .fiK booklet m«JJed lr*e- 
Plahtex li^diuLHES, DepL A, lDd5 WulUng- 
ton, A ve^ _N c w JY orj^ 

OOLOEt Copvcerte wjth ch^micBla, Wish- 
ing wells. Btuoco-j-ock. Eeucties. Spin 
concrete- notterr. Cement (irUatir. Oar- 
deu crnamEnU. Cold aid^c. ConcrEte 
naints. Marbling. Samnle IQc. ttotIw-Md 
Cemeub Cralt. fi527 Wondri-Laud, HdUy- 
wevui, C^HT 

PRCFTTABLE Hcmo faualpess. easily 
Irariuid. Bcnal! capl-tBL ArlEtp B-, Plaln- 

fleJd. W. J. 

TURK Tin cans iutp- uouey. imtruc- 
tlqna ajo. K Chanc?, 13 30 B. l^th ^t.. 
Jaduouvillt, Fla. 



WORLD'S PiJte?t oiopcy mmker. Sell 
too packs of raaof blades for 5c. Tharp, 
gl j LHdnfton. f^rnbcrland. Md. 

YOU'LL Like reelkcriiiff mirrors, table- 
u'ue, biakJPir chipped glosi hamEpiabes, 
signs. Write BDrlnXlGn Plater, 137. Mu- 
rlm ■ Irtd jagi . _ 

iMtAKS COlorgiarcd concrete potter?, 
cenjEtBr^' produCt-K^ tllvB, floon. RHcment 
waterproonug. Other Ei’TdjECbs. RiHEElet, 
i?t4oTpLatcs. details IQc. Natl-anal Fot- 
terlGH, Mipneapnlii, MinnHwla 

PLfiAfluaNT ^lefc p^-nf mailorder bu^- 
latss in your own hooiE. Booklet, bulle- 
tins. dc[BJl«-^6c. Rono fm. Wassberg 
P^PbUcaEJenfl, Bqt MMF, Chlcagn. 



Booka by milt gn wmmlsiUm. No 
stock to carry. Orders eofue bo you. May- 
wwd Pubiisners. 1107 Broadway. New 
Ynrk. 



OPPORTUNmea Ppr iwal and mail 
4Mvder business. anberL BuppUOfl, 5 WesI 
?4ta. New Y<nk. 



LIQUID klarbEc— C 0 l-Drrul,jrlBaEdf Mold, 
broah. aPTwyl cempoxl-tlgn nwnrs. nibbcr- 
lastlo molds. Particulars Tree. MarblaLs- 

Lng Srryler-. EdwarpHTltl-n. Tjhnols. 

HOW And where to obtain -canitaJ. Par- 
flCUlarSi fxEt. BCbx Scj-viDC, WB.pakunEta., 
OhiOL 

£5b-tlb[l WEEKLY Using BawdLUt. 
3t*vnp appreciated. Clcincnt, 913 Arthur, 
Rcicheflter. N. Y. 



WILL You glTE^ us first H(H TOU 
htskE? Artemnehs free I Work hoaLE. 
jl.flun month reported (cxeimtlenal— full- 
time). EibGot BurnrlscE Natipnal, Box 
iSiO fian Bprnardina, Calif . 

CHARTER: Dolavare; bostL chcapestL 

IrcEi farms. -CdlDlxlal -CTbarEer Co., Wit- 

mlngton. Del. 

ELITE ■□ollHU.an Df buslcEBi plans, cun- 
tains I9T t-csted Diao4 U3d Of fpEmu- 

las.. Start own business ; Haloes office. 
PBTtJE?ulBT» free. SUbs D®-. 91* Orxnd BL. 
New Ywk. 



WE B-i|C£cMSfully seil inventions, pat- 
■ented and unnatGnlGd. Write lu. if too 
' have a bractical. usalul Idsa lor xale. 
UharCored Instltuts of AmerJoan Inven-- 
tors. DepL 1-G, 'Washinktoc, D. C. 
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WflEItE Td buv At iawtai wtu>]H[LEe 
Drlci». iniorniAtJoa lrv«. Vorcna. 

F-:il3^Bji¥ti nn,<i. if f. J- 

DFERATE^MoTi arcLflr i^Lacfifl it hociiF. 
iKiULLf dime. MapLh^ 3iiA S^uth 

n*lA TJHWnlt 

GQPD F«ylni( boiSLtl^ riJlVfftLb# uLr- 
if>rs. ulAtlnfE HiUHwrt^. rEflcDton. btci- 
AtfiJ, iMUiraetai bi lAt« laeLhOfL 

Ptn DartlDuLara and nrwifa. dlieuq»La1 

Cq., AVe-. H . I>rcAtLj r._I|.t. 

137 WA¥B Ta mtile in hfUin^. (ir 

^iawi. faujJncH at ycur awn. Full parUe- 
Iflan Irei;, EJJte &ol. 3i 4 OmPd Kev 

Ycrt. 

MMCE Mon-pr bT matl. Iha way ^~da 
FPti6 InropiifiaLJan. May wood., F-IIQT 

BrondwBT. Mc^t lT<ir1g, 

SWISS MudJa bit IwiiTkfl- — lL.su to |S.1D, 
SuJtnbJc lor many no^ttlDa. MbcthwE 
MAQLLractupt!», 147 Wut utti Stfroi;. Nev 
YOTfc. 

ATTEMnOTt gutcr.!. sciwa ttn oenta 
for -UIdpLfr kibd--bE-Eaijiblit., pouxAbte- b|lil 
wrLBtit c^potmon fw atatue$. 

tit. Cutnerd CaoiptHJbaiu 0«niHLD.y, BOl 
WoghLEutoD. C hitAto, 11 1 
■SI’ECTAIrTT MniL^tjrlDi — Your v!>- 
|rtj-lqp3ty. Oor authentic nTiftlytlwl fw- 
muloa ar« apnially iJ^kancd for pfiwne4- 
tiv4 manuractuyert. Atutll bvUbexKea, Lil- 
tie HpLCai, nb attMntrr rt4tulr«d. Bra- 
fFw. Victor RMt, Dept. Af 
wfttTe. Conti. 

UETiE Wotrttni Plcniy of opporUiPlUea 
Ed plaaCicfl BDd aSUed n/Pducli. Add tnbciti 
t* prewnnt Jneorat. Intertstliii: lacta Int. 
Act prompLly, Compo-Tcs^ &wc TfiS, 

Sc. Mol 

VOUB- aJ'LD thlB tVACt WUI In-in^ AnlAX- 
iDJt rHiiJLx. I'U proT-e It to roar. Write aC 
□Qcc tpf IntoreeUni iiUopmilL*p. P. W, 
Jonnaan. Roam 3M1. 30l> Ease OntarlD St., 



HOVE¥HAK]?iG OPrOKTrSflTlES 

REMEMBER Yo-Va^ ScnoAtlDTial pew 
njM “ChnpfS.lTi" Till alOD dWfrep thwi im- 
tJOD. Edake f&xL, cuy crippey, Seiud. S5e 
(nv jiarnpE^ tor aatnple and nhglmplo 
miap. AIL lETTltpiy Ttriinr Bor 295 P, 
MmFVPftpalia. M Lub- 

MARE NovelEici Imm aheilC, 01147 - 
mpuH pTxi^ta, Ideal Xmoi jellla. 30 a^nct^ 
ed prepaid tl.OLl-. Nt\cTty ^huild^ Hgi 
g4>1. JflctoeH viU^ 

3HHS TESTED iigneymAXcra. M-p*tfe 
l^K. wordfl. BU4Lnjeea HcrrtB-, r-nr- 

SLUtOd, -AbDlcsBli: supply sgurp^is f^Alare. 
iPc, ggqtt'A. Boa 3 47. COVSnat an. Ky. 

MAKE CuIa frEHB pbptf^ ppd drAwiPiB. 
Bimpk:. Ines^iulTe. Botb pi«<DcxKd 
tl.M. LbfLiu Dawngnp*. Bos SflPM. Bta- 

tton "J." Wew Ycjt . 

FUItLISn Tauk* nwn roa^uLne, t^pien- 
doui FonUy praTIta. Send 25t far aaniple 
lpuuUi« Aud. nunpletc pubJJahlnE plan.. 
Vaint ^blleherB. B4A CEarluan A^^e., 
BHMkiyn, N. V. 

HaI^E Ymir owp FIcwIbLa Molda-. BUt- 
ueiy. Art GOOda, NdVrlLlec, ArUBalal Mav- 
blt^ rl^orlnif. LlquJd HArbtc. Literature 
rreg,_ •Kem.lL O. IM ^M. Park Hlda^ IJI. 

'"'iHrMOmCY MaklnB pWnii 3*?. Ttiginm- 
on. a^ 7 Eaat JeMajiUae. Fort Worm. Teic. 

BOQRKEEFERS — PrPJ3tmfa]E BDcoiinUnE 
‘wort, fhome or omc«> Idt esperUmcM 
boolcltee^rfl. Ralph lice, VLckulmru, 
Michigan. 



HOME Work pi 
Btanajj. SIilt, Bax ' 



yfl handoome prama. 
DBij. Pnrtliind. 



CATCHY hRgltSmatff mall order plan 
dime. CTapLLo] UAlLerfi, TU Wayne. Day- 
tnn. Ohio, 

EARN Money evenlnga. oopTlDg. dupU- 
ulEng eariopiu for edh-'criJjieTa. Ad-Sc^r- 
lee . Argyle. Wla. 

IM.DQO ARTTCLES. Buy wnD]e.5ale. Val- 
unhle source dlTTctory 10c. IdBal 

Betyict. D-ia, Park RJdttf, Ilf. 

■■PROOMSSIVG Mrtltrade" publlehnd 
uanthly — K nafo — ocQerJnc lateat eqblI]- 
order nrgj«t* : btjajpw utaTt^TV. 

Coi»y lOc. Farra & llane FubUAbera, Gu~ 
dentil le. Ke-g York. 

t25 DAT RcTwrtwJ from "'no ]nv«t- 
rriEnl, ng iDcrchandlac tn Kell''' Dflert Send 

(AlJrer] dime and get Hated lor lateat 
rngFirymakccr. Pnikr Piibtlcatlofi?. W 
KalunafiM. Mi^hiiati_ 

TEN MaJlovder epnortunity naoketa 
^dJflTerent. original, pfi^tabk) a-c. ^nlth. 
j»n w. 3at;d._ :Liide _R «it. Afk- 

MAKE llniKy anr Waj'. DebMJle Kh:. The- 
JeHtTA Company. PlLtaburg, Kao. 



"BCKEMRR" Mn«3ixLne. AUltmoe. OKIol 

dtlnCfl sOneMH, ILm. nbPQri.niilLLe5. fpr- 

RiuEof. Winnem! Bamlns? rcnoo'tcd reaoh- 
ipig |ll>,liaci, 43nd J^eer, Epedal: 

Bta ntta. f€c. 

BE A metaidentlBt. Rejuarkable djrpi* 
[Boa tieBlIiLff ByateiiL Na mardpulBtlon. na 
HPParaiuH. ipcifi>citaLv4 earreapohden^e 
course. Ftee iQlarEQatloiL MatABaLence, 

Delan d. Flat-ldi. 

DE^ Crease In banta tuidda one'montb. 
Conyrlihted funnula f I. Start home bus- 
Inosi. Wbmen proopootfi too. PnebtLer 
flyntema, Bax iflflB, Holly wdexI, C alif ornJe^ 
TVPI^TQ. Added lntnU4. Bomework. 
Literature, ataoap. BLifiq.uohanna ^rrke. 
St'ccllgn, Pennn 

TClRlfl Old locboKM Into money. Inrar- 
biuti[hn. 3Sc. JuddoD. flat) CelL-ece. UoTflan- 
towD. ~W. Va. 

MAKE NdvelLlae. mnOjils, mata, toyn rrom 
old inner tuhe. 5 . rags, UEmpapera, rtW- 
duaL Real ealate aJdeilne. ITs^d car e^ 
portunmea. Uicd clothina Bcbccne, $2.va 
EifLrcs uptidlstcE-y cleabJng guflliLieaa^ Book- 
let. as paRBS. lOt Moloti, l3lQ; 
Omaha, Near. 

MAKE fl.au An hour, year round, lull 
or flpnre Mmc. entlrrlr by mwll. Deialli 
frre. RcllabEe. EM 1B3. aprixigneU . _IIL 

"MDNITT MBUDf Eualness BtarteirF.'' 
Refutor fl.Ofl bwk only 5ie. June. H>i-PM 
liepfiJa, Halrplt.e, Maaa. 

YOITR Name on S.OCHl mallinK Uflt^34c. 
Get free B«mpt-cs. oppw'tuni galore 

frooi all tvtr World. Eaibern, F-SBl -■ t^tb. 

BroPklyn. H . T. 

EARJf Uoney at honel ThauBeudd doE 
'TlMne Worker Masaxlnr' talk how. 
Sample, 330. BLstKbtrtt. BOX 7, 4^17 NoriJl 

Koatner. Chicago. 

BE A prgfesBlonal acrapbCHker. Bit 
tm. Dnllcnlted opporlunltL^, Can be 
done at hooie. Ila ^uipetillob- Ha canl- 
tal nDeded. Write to Soraphootem Guild. 
Park PlaM, HeW York, HeW Yair lt. __ 

WTLL You BiVt UB fliwt I4N yOQ 
makev AEtrrbOaiii Irret Work home. 
tl.OOD nsontli lenorCed fcicaptlonil^ful]* 
tigic), aurpriee, Hallonal. Bm 

Igia. fflin Bomardlna. CatiC. 

YQITLL Like reflUverlEUE ralrrcTa. tatate- 
VfWTff^ Fliuking ehlpped- rIuj iuioieDlz.tBa, 
4i4ni. Write ElpTlBfeia, FLutcr. 311. Ua- 

rifln. rntilana. 

TW£J^Y DoUirs dally T-ro1^1m1ng lobe. 
Bciisaet, Box 483, Hew Qrleabfl, L a. 

WHOLESALE Smirces. iOD.flM articlw- 
Ftee dirBCtnfy. Ukyweade, ilQ^ BSTOadway. 
Hpw YdtT£. 

MAKE Money buUdJna bird tunueBL 
Qreat demand- Illustrated IcLitructlon 
book FoDuiar UerhanLcs. San East 

OuLarln, Chlcafio, 



FqnMCL.i3, PLAHB. KTC. 



NEW I Foaming CacapleiH) rurmuliui, 
Alsg nno Ingredient foimutif— no uiimu- 
racLurlngl inforraatlati free. A. Klnfnrd. 
Wayne, FmmylTii.pja, 

PORMULAB. OcDDral, CecliniraL iubt- 
ahteed. liUb ftec. W, S. Uajin. Chemical 
EnfflPf c r. Healdaburg. CaUI. 

MAKE Fait aellJbi produota. No bia- 
obinery, "■Chemist ApproTcd FormnliM." 
Catalog Tree. EieulroL 13'F. Park RIdat. 
ilUnnfcjc, 

GREATER PToate In knawlng hoT? Eo 
luanuldcture correetty. Gorwult our n?- 
aearch dei>artmesl on any cbejuJcal prab- 
loma. Ask nns guostdon. Bpedal trial 
eerrier 11.00. Cca.tjrMl Labdraiurle^, David 
Whitney Bldg.. Potrolt. Mich. 

SIMPLIFIED FarraulBS— Newest kind. 
Bun»rklnff Hteratore free. Baran, Bay 
city. Mlchtaan. 

MrLLEl^ Free Formula MesBengeT 
ehon you interesliug easy way caiiunf 
■vondeTTul proftia — building trii huflEuesa, 
Snaking' largcii't-aeilLiiB pgi-fitahlg rirrE^ui-^ 
Uea^ M JUe ra' Ch ejnlaL ak Tampa, FLorlda- 

AimiZINTlC Farmula.Ty. 334 pages, 
^muEtraCed. 1 Reclm, LnatructlnnB ; — 

JC.Hig praOlJiblp prgpilcCjS, tl-U pcatpald 
or C.D.D. f Foreign fl.iS). CataE-Dg^Sc, 
Adami Hrg-rn CocmpnnyH Chwtnut HUh 
MpJtaarhuaebtj. 

REAL Manufacturing formulu, LLiia 
free. Cummlrw, CbeuiaL, Gordon Aye., 
Byraibaae, W. Y, 

ELITE PormulaB and nlanar make and 
±eU y«jr cwd nredurta. naetibUvt boak- 
Ipt tm £hto Co.. Sit Grand Hew 
Yerlc. 



FORMITLAS — Litest. beat. AnaivalB, 
Litcniture irw.. RclfgrtL EnalTiccTlng 

Building. Chlcata. ^ 

NEW. Money makJiia farmulfea boA teiia 
haw to ga into hiaLtu^i tor rburidf. Send 
for free detallB. Fopkilar Mechaidca. 300 
E. Onlaiia, Chknvo. 



CilEMESTBY 



WlNN"B Hew idea cnetnlrsl tIU and iiv 
inratvs outAu for oUidenta, bdr VaEup, 
Free literature and catalog ut cBemlcala 
and laboratory suoplica., thdentldp boo^ 
at big dlsoouiaL ^nd fc rotum pHtage^ 
jE-ia WlniL I3t W .. 33fJ gt.. Hem Vertr, 
CHEKI9TRY LaboratCfy appara^ui nqd 
chemJoala far Industrie. anaEyticai, a-od 
PTiva-to cxperLokental labora-larhn. Cbm- 
blete chtmlcal laboratory auopEy ibtvJm 
far corresiHKDdenee achunl alndenta. &rnd 
3o fer Ire^ *a-pagc cataUMT Cl cheisaltaSi 
and «-ppantua. Dept. MH3, BLologkrMl 
Sbnpty Cn.. iiTf Mt. Hope Ave., Roctiea- 

ttr._jrTcw Yorlc. 

cii^ICALa And laboratory appaiatiii, 
Lbit fr?e. FE^rleu Scjtntiflc CO.. IB4 W. 
WMhIngUm. Chlca gOj_Bl 

RANDEpOt Far ehcmJcal twwrtment- 
ere. hundiedB ef cxpcrlbientif, tllustratrd 

SOc. ExpertmBut bookiei MilUk dkeanJciLl 

caLatog, Ibc. Reading BcJeaUflc COiDMQy, 
f^adlpg. Pennj.. 

FREE Catalogue. Ctkeoiiabry. itnlnrraJ- 
Ai\ bloLcny. Riiorotconea. Eeleeconea. 
TratoT LJ b ojaEorlei, ET-gn-T-lgn. minotB. 

fiPECTRG&COPE For quick chemlcaJ 
EulUni Sona. dunobcU, 

CHEMICALS In bd qikanCJtl^ CJi-t>low 
K. FiehichEr'a Lkb«ratorl». ModEord 

Mdes. 



UELF WANTED 



I WILL Give- yrra f ft qo WOrUl InU size- 
pack-iigea foods. grocerieB. npap, cl-q., free 
Ir you agree La xhaw (rlenOfl and otbens. 
Amwdng ^4^re time money nLaking bppgr- 
lunlty. Write ^nol. Sib MoumouUi, 
ClDclnnatl. OlUo. 

HIQ Money (etlng orders: £hlr&, ties, 
■heslrry, undernear. pants. Jaqkets. ntin- 
coats, bokfnrnu, ttj?. BalM equlprarot 
Emerlence imhett-Hfliry. NinirTHa, 

4333-RQ L-Inonln. cn icagp. 

RATIONAL Job Re]>orL^r ffa|--wccklyl 
fnrntahM cnnUdCDtlbt InlOTJnatJOD IlLgh- 
est-payluf deCebee |ob dsmughgut cviirv- 
Lwy. mgq.thH" aulMcrLntLon $3. DO. aiu- 
file copy 5&C. Room 21S. East Sgth. 
New Yorh, 

BTEADY Work — Dncd pay, Rebablo 

QialL waiaLed tn ealt on Earmenk Ha rK- 
PcncDCE or capital r^mrEd. Pleasant 

aork. Rnnifr frtry nigbt. Big money ev- 
cry day. .Borne making flOO In. a s-cek. 
Wcnderrul new proposition. Farticulara 
|ice. WrJl4 MONeaa Co.. Drpt, m3, Ftk- 
pnrL, Ilhnnls. 



AGENTB WANTED 



DlSTRinUTOHa Bell trvdustnala, hard^ 
wjLrr^ etOF-ro. nggr niUSborfl. ne-w dubsElhiCe 
lor ahellac. Fazi drying,. -K-atrrprgcrf. on- 
nnrtiin.itlH for alert saEnmen. Write The 
DLRcnlte Company. J4g-34 Jammoa Ave- 
nee. Mew Vort City 

AGENT Wanted; bOUirUklAg nirtt-.. Lake 
atdm. ‘ThMr-Sibp-Doll- Patterns. " 75^ 

nroBt. Bend 55t lor aaaipae. Vanrh«q 
On-, aag Acmdobiy gt,. Newark. N. J. 

IF You are looking lor someiMbt dhf- 
fErcjit, -qdth an imusniLL sal^ appeal. 
price, good proUt. a repeater, and oa. 
'whlgb yng can ect -excLijiEive. rynte to- 
day. World wide Produocs. Dept 13. 
Ljttle-tnq.. CnEnradn. 

7CECKTIE6. Rcady-ifiadc. BonsatloDal 
Item, boautiful material. SaEeemaa'a 
samplci 3Dc. Write £ip-Gn Neckwear C 0 .+ 
425 Market Bl, Philadelphia. Penna- 

SELL Nylon hosloTT and alvo fine silk 
hose for half price' in combi nation ^itdet.. 
Duarantecd agalnBt hdes. ftmas. and rune 

OT rrplarrf free, Hcb« £ot youf CWD TSfiT- 

saoal USE gEven with large outfit Ritsh 
nainc ond hnse- %iie today. WEIkblt. Desk 
Ea-37.^ Qreenfleld. Ohio. 

AMBITIQira Sehnol BenJora — Bell claas^ 
mates the “tpps" In gnidiiJitl«fi name 
oanb-. Dost commlaslo^. Free carcti. 
AgenclDi going tike wLldls™- Hturyl 
Caattcarda, Boat 3 35- L. Ftttsburgh. Feun^. 

SCNDIAL BUfllnesa cards. Actually tcLt 
Hate. Big cemmlulcns. Hubert Mc^ch- 
■el, AlLcim-unI, H. J. 



44A 



POPULAR MECHANICS 







TAL-KIE- TApen MAlce HUHt minfo- talk 
Lllte Jitl*noarMrtl. 3 I!p fw li-CO. Bampic 
10 ^, TAtkic Tnpt: Ca. 4-H7 Irvlsg Fbtc, 

Chiajgo. 

AfOCiCAN BJr -4 K&tfLdCJIBiat 

v\ih. tm rcatti-ciTd. SfiirplB IDc. Import^ 
€T C. atflllf. I>cpt. 17, ^y^ratan, Uv- 

troU, MichJi^p. 



FREE Water and WIf eonccntrjLtra inKk« 
7:1 pmduLls. W-e AUppLy JaE}fl£, bcitU». 
EnatEHQua prolltB. ’QuaLcd, R\a^- 

BeLl. Drtrtidt 



DON'T Be- tL Job liuBter — Gt*rt your ewn 
buAlEuesB DTD our capiUL Nu ba]^d LUu-ee: 
ng lA^cO'n; atw^yu OWO. tHU^ Hun- 

drMLi f3,KlD to KTinu^l nal-u 

year alter yep-r, W? supp]^ ab«tji, tquJp- 
iPotiL -gg CEOdSt. 2W\ nomt EieocasitLi^. 
flellLuB eTtrfFlcPM MPfwqswsurr ta b-emtL 
W^derTut ppporiLi'gJty Id avn pleafant, 
p± 4 l]t 4 ble bLulDHA lucked by w^Ld wLdr 
[cMluBto. Write Ra^lelsh'i. DepL 
L-P-PPM, Pj^fp oct, _E]. 

Circular — Q[Kclac^Lar o£Uer. 
RLdh tm crt fr. Ward. fl7D. SiyimMt. gean, 
MOTciufiTS Buy KUn-FrUL WlDCldhlfUl 
Films on tL^tiL AmazLrtg lnvraUen keeps 
alwm, foff, Jrosi pJT windaJiJptd attd aide 
^Liuddw^, AAAur«± clear vLsLccn nlwoys. 
Stays PEI all ffldter. EalJ every car oTner, 
truck fleet, KC^Uidii, In miPuECi. SCEk- 
Bou pg. UQV. Bell at SDe pr $l.-D0 LrifUUcd. 
Your prwfit IIQ WD a dozen and mure- Ort 
nrUiok UAhi kkDV, or kave Uuke, aeud 
Jor complete Ut for Four «r. omd fact^, 
npw. Nu-nfrnxt Llf[[. Cv.. ISll W. 
i&ta SL, cm caj D. HL 

A&E?JTg. 6 r 11 reTDlutiunATy tcaJp trcdit- 
triEM, Cag. gtakfi tlQD vedc. PackaLv or 
^ iterru., SeLia *3.59. Sesd |1.H) lor full 
pagkAfft (tpd piftji, Ngriti Americup. ^&al 
OLLVrr. 5L ligpli]. M4. 



DIQ Moncr taking Orde;t^; vhlru, tl«, 
Ikoatery, underwear, paata. Jaeketa, raLa- 
coatf, unirarTiia, cic. fkalEn cquipcnrnt 
free. EwrLeoee Liimecessary. NlMTPd, 
4$>±2-AN Llncnla. ChIcaRg. 



FERFlTkCE Sella Ikkcc Wild iD vopLEn. 
DatKno quality. -EOe setter, dosen. 

GardEitLa,. ClOVer, JiateSDls. TuckET, 213 

Wc 6 t |H 6 . Not Vprk City. 



WATCTTES, Treewrlteri, taincea. 1 , 

mPricB. Agcnta pnccs. aiminaE, Warwick, 
New Yprk. 

SCHOOL BexiloTa, sell iTaduaUon cards. 

Priic- rar-ds, Priirt^*, (Lpanalc^;, Yw. 



MAONimc SpoELffc drawB dirt from 

glqlhknH, like brg^h. Bav-e.; dry^ 

cleanig#. BUck discovEty. Saokole aetit 
on Lrlal. Write "Inventcr,” lJ9 Kristen 
BLdg. , Aktim,. Ohio. 



Sell NccttlPS. wwidcriul proodsktlod. 
fttc- bAjiipIe ggifiti Eureka, 39? West 2{l, 

New Y ork. _ __ 

SFT.T. New, used zlottilnR fi-nin tunne, 
Auto. atgrr. Men'B suits lie. iratlier 
^ckeu 29€, oveicpata 43c, dresses Jfle, 
JadlM' coat* aac. Othrr bangwlTW, CatA- 
IdC tTtt. S ^ N, SCS- A nooseveU, Clklcajio. 



PEANUT Flaur [4 a urw dbqDTEry, 
Adda Vital nutrLilPd aod deLlcSoua Savor 
tg raapy r^fclpes, ^0 Ftamp aarn- 

ble. CarvoUpe CdmpaEiy, Tuskeaee, Als* 
Iwri*. 



AQKNTS— Front eeiupg ooLd Leal 
Letter*: atercs ctud eiflers. Free Bimptea. 
UelaJllC Leccer -Co.. 43k.B NOrtH Clark, 






gELL NaW and pjicd PloLhEnk Erom tlPre. 
hoEne, autP. Men's used sboea l5c. ladhea 
Tjptcd aruici IBc- CHb-e-r barRaiiu. EAi>Eri-- 

rojtt uuneeesaarv. Free wholesale catalog. 
acpeTlOT. I'aw-MK Jefferann, ChlmAU- 

AMAZINO Cleanerl Makea cleaning 
easy. ProgiLum desda gets -order?. Free 
jacuplc, Ziui^n, 5W7 Iry]j 3 R- Park, Chicago^ 

COMIC, Clever Xigae r-oTders. aamplrr?. 
Atniliiy, 1015 Mulburry, Si^rlniffluld, QhlO. 

Bia Monev ac^plriPt Initials oei automo- 
Inle^. Easleat tneng teday. Free nainple^. 
It y<H£ ocil prlnilna aod advErtlalgi SEff- 
cLaldea wp have an cxeellcst aldclinc tca- 
tUTLng Pc^calromania. pncnc plntea Ln EcPail 
duaatjU^. "RaIco," 323 AUantie Are., 

BosUm. Maas. 

VQP'LL Like rrillucrSnR biLrirgra, lAble^ 
ware, tnaklna Phlnoed alasa xiamenlateaL 
ninn^. WrilE Surlk^lc, Plater. 13g. ua- 

rlan. Indiana 

WINDOW Sign leltera. New "ILcmaii" 
style. Li^rce *Lz^. pironr caoh. Ab^o^ 
lute-ly heaiitllul. Free aamplea. New eaU 

PiJpime. Atlina. TSl] Hnlited. CtUCPKO. 






■‘'FBEEl”' Meilcaa cgrloa. ngtclUc*, 
IHI'.y- orod-U Marquerp, Apartadd 113a, 
Mgjtbtp_C[t^, 

AOSNT&; Stamping names pp nodket^kay 

ptdlpetftts. Satuplc cb.Eck Titb ygur paiup,. 

address. ^tamalEur nutSts. Emblem 

cbecka. clieck^Iobd. najitE piaics. R^rt Allg. 
to., ta!i tn^mw gt. . B?ookl 7 Ei. H. Y. 




AUTOMATIC Turnaeg trip cIcues. drp.Et, 
opeiia check at pre-set teibperature. Foo- 

UiTOly pr^Tnnls ^verhsariPk. &AYCS fVJ- 
naee, Baves cpaL Guaranteed. In- 

f-omtation Irer, fitatg make of fuiuBCCr 
BiirEEl SpBtially Cg., TPledjft, ObJciL 



EARN Jl9-iiS Oallv appLriPf bcautlfu], 
Rgldlike id ga letters. CoAt Ir. Bell for 3Se. 
Free samplesL Hurry I MwlcrmBtlo, B-SIKHi 

Lincoln Ave.. C^ieagu. 

A-OENTB. New fast selling artJete. 
■Write quick. W- ArEnsvillc. 1M9 iScb 
Ave., C oJ ummiSi Qh l 0 ^ 

A 0 BNT 5 , .&lg dgie Jncdudltur food nrgd- 
iLcCs. Fast seUJni premium atid bartaln 
drals. Low priors. Send card for biR pill‘d 
fit oiCTer wliL rift no-Ibii- Cb.. 3 Tili Dodler. 
Et. Louie. Ud. 



BTCT.Ti MeU's ulr cgtidlLJ^ed IcaUier belLS 
and siuncndets. Bletsema, gdt E. IDth, 
Kongaa city. Mo. 

}i^EN''B^LaiiLea'' igpcoulJi 3IS4, vlnLer 
egat* 4Qe, nUlta SBC, S3C, dr-eS^Hi IQO. 

Other used, new tM-rgUPB. CataLov Ircc- 
Fortnoir,. Bdft-V RooeeTdt. Ch Ichr o. 

NOKOROaO Clirrs batlCTy cgrrgjlgn SSCp 

Free literature. Arlatg. PlAtnClEld, N, J, 



AO-^T 3 Wanted! to sell all nallDDoJly 
advertlsed gierthandiEE; cgcniulssJena to 
Write free catalogue "M.‘" lnt=r- 
toro DiBtnbuHsrs, 119 West Sflth, New 
York city. 

FIFTH AvenuB nrcktles. Big profits. 
Prre sample swaLdhjea. guaranlcvd sales 
plan. Danforth Company, 54a-L ^fEli 
Avenue. New York, 



DO Vou waut aEfOrtfa for ygur oroposl-^ 
tlon? Ygbr ad Ip this SDBce wm plate yaav 
nrroje hundirdn nt in<^n Kcrkluff 
Iflflt-aeltliiR pTuducts. H 7 raider "Haw to 
SMurc ARenta.'" is nilEd with proof. I'll 
Cladlv itnd you m. nggy free. F. W. Jdbu- 
sgn, Mnuaeer Class mtfd Advrrthlnj:. T^o- 
u^ MficbagJts MAHELHne. 309 E. Ontario 
^.. ChlciuroL 



HTGD-GJtAllE bAX.CS MEN 



0 -REATER Christmas prodLxE Plfty Em- 
OTlELt cards 3 Qcl [Tullar box Assortments 
33 C 1 CttJrndars, WToattiB, pdclgrcjc, novel- 
ties I Cataloff rreot Fri^Iub. 44 th Kotth 
Wdlff. ChtcaguL 

MAKE Ugro ino-ney aellLELg R«d Cgiugc 
Fire Codktrol PE-nducu, Write tod^ lor 
irep farts, Red Ccintt. 794 COiOet Bylid- 
Ing, LitEl-Etgg., Cglnradg, 



■BALE3MEN; Make rtal mgrtpy Belling 
lonir prgvEu boat Inexpensive door- clooEr, 
50e brigga oagiplt. Pcsltlvc guarantee. 
■Hantware flpcclaiEy, Tintii, Ota-o, 



£EliL Flucrcscent llghls. Detabla ^LAmp. 
J. W, Miller, 1434 Jaii™. Chicago. 



ADVUftTIglNG Hook matches. Amer- 
ica's Inrgoat maFiuracltu^r dF unlgn kabr^l 
bggk matchr?. Past Belling line. Large 
B^es produglgR' kSt. Sajuplg mntclkBSj 
Complete cut catalog. 13 color cocobina- 
tsoiii jtiakH stlUuff rwy. CoFiTiiJssJcn 1 ei 
A dvance. Bunerior MuLcb. Cggipony, 7$^9 
Qreeawoad, DepL M -i j, OhiMga. 

BELL BiisIneAS osrdE, j;|aElq^ 0 Ty, book 
nLatctacx, gi^Enmed tape, Chriatknsa cards, 
saJeebPoks, adYerilsing calEuid-ur^. r^nctlSh 
plctMm: cards . bugs, pricing aeta. ^p^l- 
ence unnecedBaxy. toCit □□■uiuiu-len, Free 
deDils, Soles rortfotLo tree. David Lionel 
Preas. 3J2 Eo. nuaJllgn, Dept. 713, Chl- 

CiLgO. 



at Hmn^L yuur v*n inan.utacturJni faua^ 
lues^ makJpg ^pulnr *1 nDTclilcfl, cost 
™i 3c ig ipc. JbvrrytikiRg supplied. Write 
Eo-Lo Works, De^L, D-§43, Cibriematt. 



NW Patents tieu^cwlvcs dream. Cut- 
RLLe SafpLy Scam RLppitfr, Rtm Cxugc. 
Leather sbeattied liretJme Bteel hand cchjI 

S raTents cuttlns fo-brn;, 4 samples fl. 
ieoL Board COl. Job.hSE 4 yGL'h. F^ohs. 



DISTRICT Re presents lives — PeroiaHierit 
temlory, a busanew ol ygur own — by 
LriSaJlc EklEmLOtL UnJveruhty, u ePrre-- 
Bpohdence LnstItuUcn. Ttiorooigti training,, 
miiob na.tlazLal advertiEkng,. uhebI g^m- 
jkUssJon. REqulremeDts — good petatmallty, 
ability to cnunfel wktti prospects, will to 

Work,, a izSr. John p. MdctLi. illj E,. 

MlcEUgan, CJilMgg. 

BIO L'OiEianlssLous— Belting to- aukPtfS cel- 
Iu 1 qld pridtiff tickets, metal shelf mould- 

llLR. Td rEXEa.UrKntE. PIBXILL HhVETS, eIrtu. 

P- Pricing Fregg. 134 Whlta at.. New York . 

Apvg^RngiNG BwriK mawhes offer IHh 
era] eertUnga— lull, apera time. E^rl- 
ciLCB gnnecc?snTy. Pactocr direct. Low 
nrlces for fbiE -agallty-., yulgb -dcilvciicJE. 
help gnt orders : loster reiMietB. All busl^ 
ness Arms pxospects. Frag outfit. Instruc- 
tJgnx, Amen ran Match & Frlntlng Col. 
Dept S 12 , 4E3Z ScuLh Tnj±abgU AVc;, dhl- 

f'AHO 



■CLEAN Up n«w tiU Xmas. Flast seUJng 
perfume beadB. Lt^ prlcg^ ^ig pionts 
UJumn, S3Sg West hcoL Los AxiseUx. 
Calif. 



MAH With car to ExEz.biLxti retail eEotc 
roplE-. Cpcnlns almost every IncaULy, 
Handle oiitEra inr TLaEJqna||y known man- 
ufacUireF-Joihher. Auerstc c^nimis- 

sloo.. big pay DppcrlubJty. £s.Les 

exP^ricbcc pnxieCKsxajy, World's Prod- 
ucLs Co.. Dept. Ifl-V, SptbJtut. lEud, 
QUALITY Frodb.cC. EstAbiksirprtDLablo 
dJBirll>uEarab.lp, tlxHilcm nropositlOEL 
WaltCTS, N- 14991 Greenfleld. l>cLrgLt, 
Michigan. 

BELL Hjiia made Uo your metLsure. Ltona 
HCel's Shop, N,W. !bid A VC., Miami 

Florida. 

BLADCB — Blil pTCflU, Bd-tquahtF. Faa- 
tory p^loc?, F«tD^d. Ace Blades, Buf* 

tal c. N. T. 

CALENDARS— BwuCIful complete lide! 
all EllCS, InrlUdilkg Jujnboa, .xam 3 :»Lcg fr-ae. 
start now, be tho rtcst In the Field. Flem- 
^g Calendar Compaj^y, CU9 Cottaga 

O-roTE-, Cbilcggg, 

EXCELLENT Opportunity selUna cor 
comntrle line of brushes, lorgiist -egHtglB- 
SlOJU. WrEta fqr skIcs ulou. Wire OMp 
HBJiturr Brush Gomnany, 339D 5th Ave,. 
New York. 



NEW Special tv — Sella overr busJneaa and 
nroreaalonol map. Fpgr *19 dallv prt 
* 179 wertly. Farrgll cloRrrd ffVir lUBft.fllS 
niDhltilT. Write F. E. ArinxtrgcLR', Presl- 
dEnt,. Drnt, PXj. Mobile. Ala. 



EAEtri M-ouer In vour spare uran taking 
sulKicripildas La Popular MechaiUcs. Ucl- 
Llrrutcd nosBlollltles. every lojiuHy jl nrus- 
necL. Eosv to aEll. Bonus nald In addJtlcu 
to iJhcrn] comiDlBslon. Beod oaitirard for 
lurtner dt^talD today. ClreulaCJon Beot., 
Popular Mechanics MaearicLc, S9d £. -Dn- 
tarlD 3L, ChLroj^g, 



EDUCATIONAL AND INETRUCTIOM 



IMMEDIATE DperilPEs fgr arc welder 
SLUdeuta In Expanded lamOfUB Unculu 
schooJ. BLg gp^rtiinilj' for IcRE'nlnjg' aic 
WEldin^., how in big demand- Bright Ig- 
Cure. Write Uhculn 'Welding School, 
13ft] a Colt ttd.. Cleve land: ^ O l 

BEBT Pay trades all thmim; tdiorb terms. 
Ldw gcBt, Catalogue free. Clean Inbereai- 
lnff work. Decoratinw. poperhan^ng. 
^rainlnx. marbling, sign and pkterLal 
m'ort. chlrigo PoJnliiig School^ 1C3 We&c 
Lake 3treet,_Chlcag^ 

WELDING— Elecirlo arc. Loaru nrollL- 
able trade qulciLly thTaLLcb. actual praci^ 
rico. fndLvLduRt welder Instruction at 
bare coat ol igatErlala. Pu.ll paril-cuiac* 
free. Valuable welding leuons book SOg. 

HolHLrt WEldlng UdjggI, Bgi 

Troy. Ohio. 

LEABH TciEgraphyl Splendid opp^riu." 
nltkes ROW nrsvall. All expenses Low. Csb- 
alDg Iree, Dodgo Inatltutc. Hiatt Ave., 
Valparalee. Indlajaa. 

NEW Writers Mcdcdl F'r-efl tut show# 
your ability. It'B funE We obow what to 
wiJlt, help i"nn 4cl]. Riwh PwtwTd. No 
DbLigaLJen. -Cbmlort Wtlter'a SetvIce,. 

Dgpt 7fl6. Bt. T^lB. Ho. 

ET4JOY Health. 'Become prol&alonal 
equLlLbrk^c. Fret health boot. Write I 
Emil K^ger, 1I94MK NOrLh B2nd SlrEet. 

Milwaukee. WIs, 

BE A doctor. Learn chiropractic. Fast 

flT-c-'wJng prafrsrion- iVritc Xigr cmPaloa— ^ 

Dept. D, Texfls Chlropcractic CDllsga, Ban 

Fedro Par k, gan Antonio. Texas. 

MANAGE A hotel. Traid quickly, Ex- 
perlsnee unneetasarv. CatoJog free. Ek- 
tcaslpn Dlvlaloii. aw Nmrtb lAV-baab-. Cbl- 

l^gO. 
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BVBDfESa SEEVICE 



PlL~I UJrtE LA.bela — 7tMI duEETu 10^ Itf- 
funcmbk. AlTQvpnzit. FM1Z41, Wat4P- 
bliry, CaiLbeciJrul. 



Pa,, bisLSiLTieu. perswi-- 
rI kDfei] r^larn'BrilLLii, $2 b^onUily. OLhtf 
£CTVl-c». liw. □rntiam. Real Es- 

TrbHt Bldg, 



lOO BOND LAtLetll[?bdji. 

rnwtcrpn, loo buslPOH cards tl.SQi. F. C. 
Chiiblgf-, Boi Q93, CH:lkaga, 



AUDITIKa LraMUfl IKJ C.F.A. IXitipCB- 
flive. mfonpatlbn Erce. Accnuntlnf 

SthQpl. Bom tB^. 

LOCK^ITH Cpuim. Lock pJekkEMF, 
fitting, etc. tl.CD -prei^ald- Lock.- 
EFimh. C^n«dlLai]i. TeiMs. 

LEARN 'WbljelibULtSiig. MatCYlfil Lnstiut- 
tiQos rcr start and -whalMalc aunnly cata- 
]W- b-LI- |]-U, Refund uuL sall^fACUU'y. 
Htwgart^s. m Qkve. 5t. liPiiln. Mg. 



CLINICAL LabtLi-albr/ tctfilBie taUEtlt In 
ronr own hcmc. FthcU« witfl-t auppUed- 
BuiLelEici Itit. ImbErl&l TecliDJc^ InfltL- 
Ve\i dSU-ff, igt-burE, Indin*. 



liAWKJNa Mall arrrL-ce, -WaBtiLiigtcn. 
El. C.. will TKtclv^, ncForwmfd jpur m*LS 

ffQM SM-e F QL LftefrBlh. 

CHICiAOO Mall addfcw; B1 mmttilf — 
Receiving, reforwardijkg ybur bLnin^, 
perECbAl maJl. Oenera], 30 Wat Wanbn 
lnKtiui. (E^EjibELjhed 101^!}, 

ADVERTEBEND AOENCTEB, LETTER 
WBlTEEls. FDR ASYEBTISEBS 

MAlIi-ORD£fl Or agent ad rEBCiUnc 
l,DUCl,Ddtl- iDmUia tKruuahuut l^nttcd 
BCAtAB inch, tfewepaper, mata^E, 

maJllng-bst. rauj-bwt , free. Cluewra Ad- 
i'E±Uaiug Aflenc7r 3D-FM Wat Jackdjia„ 
Chicasp. 

AriVERTIgE! Wprd^, l4D nun-npaprn^ 
t0.:50. Lists Irtt. AdvertLting Buteau, 
CPttaBf Or-ffve. CbjcflRd. 

INCH DlBpdB? advertisement mtr tna^A- 
idnn, rear Wood's Popular ScrvLccc, 
AHanmi CJty. (N. JQ 

LET A direot b^all and pram^tlon exmt 
f2fr years expcrLenct) wrfit yenr oaJei jeL- 
tera. Free analyila atid adv|». Percr 
aall, DftjH 3. fiHI Pleajghi, Chi[fiiiKa. 

LEAHH AdvertbEEuR at beraa. Easr pras- 
tical pJan. Ng text bobNo, Oemmen bcKooI 
EdiiCBtian sufflelEnt. InterEStlug bsdUet 
B.qd rDqnLE-EjnenCj free, PaRt-Dawte $rtipo| 
al AdvertlEinR. ISIO MlcOilian Aveauo, 
ghIaaBOL 

FREE — Nev AdverUserfl Itala Guide. 4A 
plRra. IpElqdra ETcrytb.Lqjr, Lg^'E^t ratra. 

t E. H. BravD AdvarUsLoir Aieoe^, Mer^ 

I *ibanrtl.'^t^ MpH. Cblmpt 



ADVIERTI^INO Placrd hU cnagaElDEa, 
se^spat^EH D.-B.A., Canada. Lovegt rmtcA 
Free ^t^rri-cc. fr^-pp-BO oatalcg tree. Bater 
AdVrt-EJsibr A^ehcy,. A--ll:9 W, Mn-dixoit, 
CbLoRic. Estab-Usbfd 39 mis. 

TTPE WRITERS , UrPLlCAtOUsT^ 
OFFICE lOLVICtB 

"NEW Process' atEnclb Fc-r alJ maftes 
dupllcatnis, A- tpiiTfx U^l Ope 

quirt s^.M-. Inta uj^d nupgUes, Autcmatdc 
Wt card stencil primers Sfl.75. Wr-Jte 
PittatnirKh Typewriter Supply. Depart- 
mant H -23. Plt-tatmigd. Pertns.. 

TVPEWBlTKJ^a. Ad^r. mJiueoRPSHli, 
mtilUeragb.. BddreS±qarapJi. £rnd for Irte 
iLats pf ipachlnes Chat »LEt Help ran at 
tvsLT orLce. Fiultt, 31 PruJti DJds., Ctd- 



RXJB&ER STAMPS AND OFFICE 
SUPPLIES 



ARMY, Navy, aervJcfl. Three ttnes 35c; 
feur 30c. iDdellbla MarUua puUlLn il,oQ. 
Slocum, flu Bradley, PtgrlS.. TllLDflbB. 

UtJBHIDN Stamps, 1 line 25e, 2 lines 
35c. SjacutUr-ee 41.50, Stamp Woras, 
Kastinss. Nebr. 



NEWJ SePsaliCtuLl ! BEB.lltLfL4l ''Cblgr- 
ette" DtirEstciiaB cards, tout name Jm- 
prlnCcd. on each, lor naaorccd BO 
int dpEEar- poatgnld. Tofue DEOiftkcrtt, 

CMogne Atc.. Bt- Louis. Mo. 

QUALITY FrlnUnf, mlmeograpblDf— 
up^unumaed. LpW prlceD-. Sample frte. 
Fame Piesa,.. LathroR,_C Bll J. 

QUAUTT FrlntiRp, lo^ pneos. aaiBpioa? 
^pcivdrx' ^ $gp, CnEqmblB.irLlle, pUCb. 

ArraAOYIVff Prlnllntf. lcrt*efit ptitti. 
SaDQplea. Hosier Fress, B BEmlnary BLmt, 

An bur n. N e w vgrk. 

i^NB FcTwnal Btatlnncrr^ MO fix! 

BbeeU. IH ^hVelbbte, il.SOi pOfilUSid. RUS- 

seil F. CTa^oi«r 37A W<st 127 Street, 
Hew Vprfc. 

DIBTINCrnVE Pnntinff thal ynqNJ Lake 
pride In usltix^! Babiples freeL Hlgtisphre 

Fraas, R-3. H ig h Bplre. Perma. 

too Name Cards printed 50c. Fna ease. 

FrJDtex, Hoanoke. Va. . 

500< =>4X3 1;^ FOUR Line nimmed etlcken. 
35s. Morlta PrInCery. flapnaw, Mich. 

JOB Printing. Quick;, reasonable. 
pies. AUantlC. &ax 653-H, Rock Hitl. B. C. 



SM LETTERHEADS, EnvtLoiWi. 15111- 
SeEds, cards. CamWnatJoiri 13.50, Ecu- 
nptn.|e Pmm, Lepnla, H. J. 

lODO BrnFPmO Labela, P.t5. 

Rab Pubikstiets, Station A. ClrclTipatlr 



lODO BrnFPmO Labela, P.t5. 

Rab Publianet s .^S tatlBn A. ClrclTipatlr 

QUALITY PrLaUug. WCH>d Dale Frbnt 
Shep, P.Q.. BnK 333. Wood Dale. 111. 

HAMMEftUILL LELtcrheadi, env-Blopes, 
r\\ CclOra, 33 Btvies type. Free partleulmTa, 
W DOdrulT^'. 21 La Lralfl , Dulut h. 

BOfr BOND Letterheads |1.M. 

Samples Blxch-npofl Ptlnten. East Fat- 
trPHHa. New Jersey. 

WANTED Frmtleiff qf jlII fcJildS bf UlOU- 
sapdB of tmt readers. Your ad in tbis 
acsce vill biinff tou Reine ibEce erders. 
write lor pe^iUvt prccl. F. W. Jonnsdn. 
Clagalbed Advertising Matv^ger, Rgom 304. 
30111 East Ontario ChkBko. 

PRINTING OUTFITS AND SUPPLIES 

PRINT Your (wn cftirds. station^, dr- 
clreular*. ndvcrtisJbt. Save moner. Btm- 
ble rules lurnlshod. Print F4r ^tjiEra,. nice 
nrotli JiiciJer tfatat 13.33. soni-or ooitnta 
tia.55. Details Irct KieLxay. inc., T-ll. 
Mrrjrtrn. CnnP. 

INSXP^aiVE Priming eats. Send dime 
Iw sampie end oatalcv, Necka, 3-D3 NbrUi 
Ave.. Cnkaan. 



BAROAlNB, Fteasw. type. List 3c. 
Eachange. taoA CMk^^ Meriden. Conj^. 

HAND. Ppwer _preMEfi. Complete bar- 
flam bulkiinx. Send stamp. BrAdNbam'. 

aai4 i^p Huro n. cnicBg&. 

HA.m PrlnUng press. EmUent 

con-dUElon. |l7.w, Doi Fark- l^dzc. 
lEI. 



BECRST IpTfwHj:a.yop. Expcriancp UU- 
neceossr/. DelectiMe parEJculais Ires. 
OeoTie Wagner. M-3340 Broadway. N. Y. 



PLATS. STORIES. MANUSCRIPT^ 



STORIES, Novels, EK}«ms warned for 

pUbUcatJiqn, lAany eager mBxkat.'i!. Authur 

vkll belb vou Bcii. MaiLUBorLpu inark^tjifd., 
revised, tyned. ChrLslonher Carr. 3336 A 
Chrjlrnft. PbJlAdclpbiB., Fienna- 



ENOD Handle, eoshloi^ed. 3 lines 35u. 
3 — 33c. Btama Works. C enterpor t, H, Y, 

3^ LIKES ase, 3 LHwi atamn Worka^ 

Au^urtL Nebr. 



PRESSES. TYPO. B-up&Uea. yst Jpce, 
Catalog ten eenix. Model Fross Turk 

Penhja.. ^ 

INEKPENBITE Blfl) fTlPtlng pa«. De- 
tails lr«. Norelty Shop. DownsvIlJe. 

LpuLplagii. 

PRIHT At turnie. lOe ^111 bring a com- 

B Eete cataJow oF Wtssea. tm add lUDDllBi. 

. PElfFer A CtHUPaiLF. b CoiliffiUA SL, 
NewarlL N. J. 



CAHTOONINO. CIOMM^RCEAL ART. 
EHOWUARD WRITING, SIGN FAINTING 



PKDSTING. HULTfGRArmND. HIMEG- 
GRAPHING. GUMMED LABELS 



■Earn gvenlnici, cpprlnfl. dupll- 

caLijTff earlpons fur aduertistis. Adr^ru- 

Ice^ Argyle. Win- 

"STUDENT CArtoontst" current Lsiua 
incEuded with our hoEplul book, "docrets 
•of CartOQnlni.“ Dbllar neetpaid- Cata- 
logue 3c. Kouao gf Little Bocks. Flflb 
Atcu u e. Ne w YorlL 

■MONEY In purLraht alceLchina. Prugreo- 
fllve etw leactL you. 3D coDfiplobe lessons 
f3.00. ^rold nrkSt Yp^tlantj, Mioh., 
R. 3. 



IHO ENVELOPES, LcLterhcad;^, bllJ- 
heads. statementa tl.3fr eacb_ Embosied 
cardii $il.T3 . Q'jjiLICf iiCE^vkgo, Sta-ndAId 
PrinLLuf . FalrniounL. Weat Va, 



HAHQAINB — Prrasu. type, sappILes. 
Bond etamo. IBS Sereard, Cambrldae.. 





aoft TWO Color Eettrrbofldja. ijg large 
envel^es, our color selecllbn. (I.dfi. Ab- 
bott PrcRT, Cn'WfiKD, lCaP4H, 



USED Presses, trps. BifooU^. LUla So. 
T^urabauah Su-riee. Loyiulbe. Fexma. 



FREE CttiAlgjf — Ql^Rll^ nrlrvtlng. 
Bockus. 3Q9-A South LaurifL Rfcbmend. 
VirginJa., 

15D TW'ENTY Pound band 3' si; It letter^ 
heads and 199 envclopi^ il.QC poiitpaEd- 
Jteunevillc, SCT West R^wevgit. PtillK- 
dolphLa. 



PATENT ATTORNEYS 



CARl-OONfNG iUqstrwtEd 

lessons, over iilO atetpbes. drawing naper, 
prnx ai>d pcn-cElx. kl.oC ninpLetc- pAatqold. 
Montea HtudJo. Boa Sli. Fasadena. Catit. 

PEN Acijd ink drnwinga. Let Ub draw 
your adverttslng and pstalowu-e Jllustra- 
tJon*. fram ptifliw. coole* W ab>rcti. Bfnt 
woiE and lair prices. BeraIdJe srudJos. 
ID 3 IF Oakdale Avenue. Chicago. 111. 



FOLDERS, BPPkictE. Circulars, statton- 
m— all prlnUjig--liiiiii-?d1flte service, Inw- 
esl prtKfi. Samples. Goodprint. Harrl- 

pepburff, Ifa^ 

LEtTISRriEADS. EnveloEKS, ]b(t each, 
tl.bP. AmetlcJn. Box Nd. 391. CbarEnttCr 
N. C. 

6IW STICKEKS, Mu New cata- 

log. Libels, Ogit'v, W^vcrly. JCanaps, 



PATENT Your Ideas. Write Immediately 
fgr two Free llOOlEa. "Patont Prot«ttiOn" 
and. "When nod How Id Sell an layenCMn." 
PutLy explain manr tntcFEsynw pointa to 
inventory and lIliLxLmIe Imupitant meolmn- 
Ital □rJppJplee. With books we ^1x0 setnl 
■‘■‘Evidence of lovencJou" Fdrm. Pioriunt 
Bcti-lee, naeon^bLe lees. 43 vears' cnkcri- 
ence.. Avoid wtni. id delay. Addtesa: Vic- 
tor J- Evans A: Col. HcaEstcrcd Patent At- 
tomere, 411-P Victor Bbllding, WaqMog- 
ton, n. G, ^ 

INVEHTINO— Paicntlnfl-^lllnff bouk- 
Ut tree. Jobn Fallen DnOia, Munsey 
Building. WosblDglPD. D. C. 



DRAWING Modo easy IhrgqRh mnis- 
ingly oJmgliAed. lIlListtateil meebod. No 
InpHT dritwn out Lhboih. Eyr-npenlnR par- 
Uculara Lee. Leou. Comcoercia] Artist. 



LEARH Weldli5gl Oot into alrib-art, 
chlpbuildLug, hundfvds oE important In- 
duitrlEB that need traln-cd wgldtr^. Pre- 
pare 00*0? for g^Kid gay arid future. LeanL 
ei^re tliBe at borne tl pTcferrccL Write- 
lor free facts. UtiUtlei EriBlnert-|q|f Inuti- 
tuLe, 1314 BeldeTa, DgpL 113. CbJcagP. 

L£aRN DrufUng kl ' hpmpi Qraduate 
engineer offers new cpurse for bcgm'ncTx. 
eimply and olcarly oxphvlncd- ti cbrngieta 
— nmney buck guarantee. Send now lor 
Free djeacriptiva circular. J. It. OileVr 13M 

RPFth IsygrB a t., laurbank, CeJiL 

STAMMERING NOW corTected at home. 
InvestSkate. Speech Prolectlon lnxUE.ule. 
tgrt Waxblng-tnti Avenue, New York 

H. T. 

BLTTZKRim To fiUWWSl Bopcr 
mr tolls all. ■DHTgia. BmL 1123, Cblcago. 

LRaRN Aul9-lltiAnce, ger:!<iQn£l loam — 
IbeKjHQsLve GQurso. IfebraiKa Flnanco Co., 

Lincoln. HebroxkB- 

MRN— Wgmea. Ge| U. S. guUcrUmePt 
COaunence tlD5-|l3^ month. Ptc- 
paro no^ at h-pmc, f-ur eiBirijnBtlloiig., Full 
parliruliinj and LlsL jMHimons, free. Write 
today. Ftankhn lushtute, Drpl. E2. 
ftEKheater, K. Y. 

LIFE Is a mission. Loam how to fill H 
ind be tiAppiy^. Wonder SlUdJeS, MO East 

Lakeside Plac e. Chica g o. 111. 

A druglcfu gulLeUtlAaer. WrlU 

Dr. Ma nm, DeLan^ Fl a. 

A TRAIN^U MeitiotY Inn-urea xuoCebS! 
Learn to remember soLentiffcaUF. Write 
LaJayette Instttuta, B3-A West Jndcxoq. 

Cbloagn. 

ILSARN Artlatln pLuElC mold JtfiSVIng, 
enjrraving, deslfblng. ietterlnf, etc. Tbe 
practical wav. for fwll dctaJlx. xabiplrt. 
Write Harry F. RenseimaD, 434 Elm St., 

ClncIniiRtl. Ohio. 

MASSAGE, Rydrotberapy. dletelUa. 
druglcvx tbcripca Lies, ■chlmpody, laqghi 
by jTiall. Evaob OarresiMmdeHce Sebool. 

MontgwnerT. Ala. 



BECOME A Doctor d PsyclicOoiiT 
fPB. D.> Teach SQcret of contp-nlrpr^dt. 
hapPlficwi- Solvg- tbedtal Worries. Free 
book- Ccdlege of UnJvereal Truth. 39-B 
EMt Jackson. UhloJtdra, 
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POPITLAS MECHANICS 





















II4VENTDRS; Cl»L Elcp tOWArd 

prAlHilELg yaai mv^ntian — TLIhiKit Mi-- 
nUan. TVntt Jor (r^c "Jtccftnd IhVEii- 
uan" fprm far ^lufalulkllftf di.lt Of iDVfill- 
Wc \Ll^b »ELd me — 4S biKlIc., 

"PaLtitL aulde lor the Invtntor''‘«tt]|.jnE 
jfnprfrLfici-rr ol pCDrnpi aCtSon, cm^llldt^[ltSle^] 

KAJxh pjf^Sce; tipw- t-o sell and. aiArlcje't 
Jjiveatjons; details at con^ijnlnnt payment 
SPLavl Bend for Ire? " Patent Chjfcav ' *nd 
^'A?[tAr4 ^ InveniLoQ” lorEn CoOfiy. CLtr- 
eifiGC A. O'Brien. Rejrlaterrd PAt^nt A^^ttnr- 
ncf. lUlB Bi4i]dlBr, WaardnitOEL, 

P. c. 

IHVIINTORB— SeELd for me booUet 
"Patcnt-SCP^-*''' IciipjJajLtJ^ii hoAcd urn. £4 
ycBxa zi-dcHaoct. Laser ^ Laee?. DepL 

EA. eai ^ tjt.. -wji^ hici gtgn. p. c. 

'^INVEh’TOR'B aiiide/' KH niegbiLniciAL 
■Qoveinente. Iree; HlvtEea on pat-enUne, 
BflUn*- JnvtnLlaita. Prant tV. Irfdtrmftnn, 

J54_Nudau _3;tTeflt.^ew Y*tl£„ 

PATTEKTS — Trade cnaj^. PpeliitalBai^ 
advdn. bof^ and di^io^uns loTm trm. Per- 
aftqal qavrSet. Il-ViPif L. AJcCnltiran, '3-1 & 
IdcXiAcJilcn Btdff., WaBhlnitoD., D. CL 

ReffHtcred Pn.t^;nt AHomra. 

ReOlSTKREP Pairnt a^H>me7 and 

ecibfliLlLLbA iTlriHirilftr. Freu JJtEraLiirv, Octl 

HuTfliciL Hart,_Mlcti._ 

L, P. IIAWDQLPH. aoa'^ VlClif DSdt-, 
Wuhtiuilon. D. C. Law cost. Boot and 

jnlarrnaUtJH Ir-ge. 

FA'T^NTB. Bwiklei free, Hlp;ti^i rtfer- 
«Dcea. Beat rcaulta. PrciDDtiieaA AMured. 
■Watapn E. Cairrnan. Patent La'W^erL 

Ninth Bt.. Washlraton. D. C. , 

iNtfKNTOSia — Sefors dlactoaina rour In- 
vzbUta tA An.3^«ne lend fgr foriD 'TTldract; 
■dI Cooiscixtdsn' -"BGheduJe of OovenuHCEit 

and Attdrileyfl' FM" and iniiini-Ctl-DnB. 
Sent m& Laneajter, AIEwLne ^ RaoiueL, 
41 1 Bwen Bulldtna. WuhlnatatL U. C. 



FOB ISVTtniOltE 



INVttNTOfig: Tatff drat atep towird 

prdtEciEnft iQVetLUfin — vLt^omC oblL- 

ffaUon. Write iur Tree '’Reeord ol Itiven- 
■Hwa" Jorm Inr ^slabljsh]nff dAto of tllTTn- 
LIME and rretf "Pateni aiiiilc lar the 
TantofT" — E«lliriB Impvrtanoe ol prompt 
JL4!lLgn, cDciflde-iitia] ±Eax«ti .^FTT|.cr: nn^ 
uU ukd mariiet lavieDLlanE^ detaila of 
cgriverLlciiC pay-rairnt pLan, Smd tfflfar for 
free ''PAum Giiidc'' and ''ftEcard of In- 
todUod" fnrm. Clarence A. O'Brien, Ref- 
jatcred Patent AtKimo', iMiA Aduma 
BultdiBg, W aaMnata u . p. C. 

lNVEWTOftB-“PelA5’^ RUf danRCTiTUi^ 
HMUr4- pAlcm proucUOh nav. ne# 

live bdolclat, "How to Fratect Tour Inven^ 



tloR." Ho charco for prelimLciAir IdEor- 
hia.tign, McMncraw and BcfiDan. R-Rpnn-- 
tared FAltnt Attdrne^’e., 134g Bar^iatef 
JloJldliLg. Waflhington. D. C. 

HAVE Von a ftOOrtd, prartical Invention 
lor ±Ble, pfitenbed or unpalented? U eo, 
wrieo- ChAF^^^^cd iFia-tltot* of Amerioan In- 
VebUTD-, Decyt. 4--A, WAxMnjftnh, D, C, 



FAlrB?flt'fl Bwurrd, Two valoAbte book- 
Jeta iKVit fre«. Write irnnediatrl^, VI^iae' 
J. Evans di Companrn 413-P VIgeot Bulld- 
ins. Wn-^hSngian., D, Cr 

FRSuminary BeATGliaar Becid Bbebcti, 
dcacrlptlmn, |4, OilE'tb!. '24iOA Uaplc. 
Taka taa Park.^Md. ^ 

PREa^i~w' 

«ral inaemne work. Swanliera. &124 NorUi 

jgJ](tflTC. Chlcagg. 

INVENTORS, We develop I'ouf ideas 
doBiRD, build modolB. fumiBh p«rt^ and 
ipols nr nuLnufjLciure far 3 ^ 0 q. Ocneral Eit- 
ilneerlsB and ModeG WDtrka,. F.O. Booc 109. 
CovJuKUb. Wy. 



WE L«ate biijcra dtetlHofioua uabecLM. 
nnoatented invuiRHona, If ■will ^cll. r^plr 
ImEncdLatfrlj. DeacrSpUva baohJfL., reler^ 
onccE. free. TavontLon Rroorter. 
toiUa . Airfie ld... g^JcAtfo ^ __ 

I SELL Pi^^rtl«."'E¥tihli5h^ In ‘l«0. 
Charlca A. Soubt. 713FU aarioa Ava., 
Rneb^^tpr, H. V . 

CABH I^t praotiGiit Ideae and i□ven[lGDa. 
Mr. ^1L AB-M4 3 Pleasant. CbieajA. 



BELL TAur tbrounK a anmll claxa.^ 

Inrd Ad in FoobiAr 3£ecbazdH. Macv in* 

vmtdti] hjLvr fAund bu^En |ji thts 'Wa^r 

Ark me for nrcuri — ITI (tlAdlv Hecid it to vwl 
F. W. HROiiUQik, Manaii-fir Cla^Lfled Advsr- 
liainB. Stw E. OnlArlG 3t.. Chtcajo. 

INVENTIONS WANTED 

EIMFLE. PrActieal iDvesUnni wm-nted by 
maaufaciurerD, inaLonlod or 'UnDBtGnted. 
For iDformAtLon write Charbered Itutitote 
of American Inventors. Drot *-D. Waab- 
Inaton. D. C. 



Wanted ImmcdlAtelr. t«n prulloa] 
InVentLoiu. pateoLed Or un. pa ten ted. Mali 
lull detaSle. Strictly cddUdenElAl, Inveu- 
UoD-Berviee Cbmpanr- Dept. A, Frabea- 
aIot iaI _ Arti _ fi.u IW m g: ■ Ha jers tpwn. MeL 
INVENTOR^PracUcal natenlfd, pat- 
ent pending inventiom sold ouJcl^P unt^ 
vejDal Gparanir Cpedp^QV. Hp^ Lan- 

ejatsf, Pemi A. 

PATENTED Products wajited — PoF 
wprW--^'jdj5 distrlbutloT]. Muit be In pro- 
ductLou- Nat'] sjlLes cnyanlraUon 'Will mar.- 
ket products of merJL Describe la defaJL 
Wilson InduECneSn Ins., W. Lake. Chi- 

caap. 

DESIRE InvEMitBatc rrAttlHii Jnven* 
tiona. PoSBiEyiUtl' inanufacLUre. Write, 
Prnctrr, Uojt 6s4- ■Sguthport, Cd niiie eticuL 
OA^H For invenUana. -QAteBted: at ua- 
□AlfiBUd. Mr, Ball, A-SUt Pleasant. Chi- 

eB^□. 

SMALL InrcntlDnA WABted by iaAnuraA- 
lurcrv. ni betp yog hgII ;out InventLan. 
Write Iflr free clrHiLar, SiarvLcy Hull, 
Tal9-E Euclid Avenue. Cltvaiakid. Dbi4 

FATENTR FQB S.ALE 

Patent pToeea ot tsttaetln? Cdlinary 
iMitAd Otis Irom various kinds M uceda. 
also best Be# type Xnms me standB. 
Writ? Deni., F.O. Box HaiBtTajiLck. 
Micb, 

CO&mdERClAL APp1I|lp«c. 
pprdbasfrs. BAre±ch. 11-03- J31 Bt.. Cof- 
lefc? Point. :t. V. 

UrANFPACTVRINO 

MANUFACTUKIHQ, Any maurlal, ant 
OuaniLty, laveotloBa doveiOfHiL Mtlla irn 
BprlingitQB, EchLucky, 



IfDHE CHirrsMEN 



WOODWORKERS — Use Ma^|.C Copy Pa- 
per to bTACialer deaiena to wood lur eut-^ 
Upf ^ilbqprUes, p.uracry ptfl^ues, etc.. No 
artistic atm requireA Coj»Les by fetation. 
iiuE. rub. Sample paekBS-^ ^eud 1L.09 

for Standard klL QuarenLeed pr yppr 
mnnoj hack, Embrer MJr. Corapanj, Ifl 
W. MrAVlAk Plaice. EtiiiBlietb, N. J, 

FUHNITDRE For houto and ia-wn. Fra- 
feBEiotial desLuna fnr the craftsman. Ae- 
tuAl sLie transfer plati btlBLs make pai- 
bertii UhnetrxsAry. Wood hleactLlnff and 
cuahian mAkJnic iBslmciLops. OatAloK 
Craftsman Design CeUL, Q, Berne, 

IbdlAtta, 

T-^1 cement atlcka auEidpaper discs 
tljht. No heatlnE — reAdy to apply. Cm 
EtT Cents. Fp-n#ood SpccialUes, FiAinaeld, 
gb J . 

IWO TELUHOW Plana, ejojlaliied. Fbr 
bdiDCCralirT^ of all Agoa. Classlfled list, 
IPc. O. King, E. HJntcatQbi, N, H. 

GET Free lap-Lherin-aft- liwtrucUdn pam- 
ptiLets, pricea of leAttiers, 1 a^, proyceba. 
FiLscjniiUn^ h-Qbhy, hiAke beautiful idrta- 
LeAliler aaplples ac. Wilder Company. 
IMg ermbr. Dept. IJF. Chicago, 

BUILD EtreaMlIrted iflywood ■kStchen 
CAOIruta. FlAna Kc. Roier nuderwood. 
4aiT JphBsgpi, Avenue, Wfibem iSprlnBa* 
liliiHXla. 

it LAWN Ornament patterns Other 
natLerru: 13'^ -20'^ hlnb^ Du,bcti Rir], Dutoh 
bey. pirite. boll terrlfT. UexiGAEi girl, 
MeJLleAn bny, dwarf, penRuin, Qovrr Rlrl, 
33 g J lgr 3&c. 2b noreltv BAtterEia 

3CC. All 62 luu ±bie pattCTcU %1.X\ bgflt- 
paJd Strother. Box 3B3-DA, Beliattpu, 

WiT^t ViTlHlntB 

BANOAINS — VeneerSn tabletop, elcclu, 
patlpmK PpldVT 3c ^tiunp. MaSHT Cialtfl- 
maj i, flJ W Oie^der. 

Lrj^THERCRAl^klW^^ ^nd for new 
cataloir ChLtstandina proiects And values. i 
ApUp Irfathtr. 40ft JMcpn Ave.n Rochca- 
ler, N. y. 



JlGBAWERfl. 'Nfaic profit from beauti- 
ful ipJaJd BleburEA. Inquire. Hartcralip 

B9D5 Couth Fox. Dfnvtr. Polora do. 

NAME PlBB — InSlLAl pLElA Ln WUd, Easy 
to make. IlluAtrated InatruatLana 
WallaiDe Jeire]], North AttlebarO, Mb.'u 



NEW Fatlern and supply GAtAlog. Ply- 
wood nO^'cltlfLS, lairp. PTnamebLs, aLEbotl.- 
etcea^ decAl tTanElers, letter and nuititrAl 
paUjeriu, handy hapid tpelc. new power 

satuier. Other Itnea. B«0 ertictea hnelr 
lUiulrated- Wrila tgdB.y. W^-Mct $bop. 
Aflhbu.i's . Qenr fi a. 

^ KNOCKDOWN CpdAF chest. lumbeF. Ve- 

neera. tUuatrated calBldg 10c. Oilea KieEi- 
duJl Co-. Deeatur. Ain. 



LEATHERCRAFTEBIKN; Behd Lt3c lor 
new handbook and oAlolHnie of boob ae^ 
auoDlJes. E. A. 5w«t. ComPAiiT, InG., 
Lcatnercralt Divlalan. A-^. HS fiLabe 
mrret. Binghamton. N. 

VEN^LAN DllBda. 4 u3tIIcs, maotiLTieiT. 
wholcsala. CabaLof IDc. ■"ManufacDurink 
PooklGt^' il.flO. "Rolserta," Bps 35ft, G|[>t- 
emvjlle, N, V. 

LEATSERCRAFT Ueadq'unrt4''n. Leath- 
rr, looJa and Jnatruc-Uoiia far yau t4 make 
most anyLblpf |n kathar. Alaa archary 
■Dd woodcrAft lupEtli^r Sond for CAtalbs. 
J C. Larson Oo., IH No. Waeker privt. 
CbicAko, IIL., Dept. ItQi-D. 



FLASTtCB CataiLB— BAkoUfe new hit— 
Jdatertaf for pDTcJ^ boa, Lwo bracelets, 
two rlnsa, paper knife, lour pms. Inamic- 
tlon shnL ano prolect aufkesltPB draw- 
Inga $1.35 cosh. E^pend«bid UAChy. Cdl, 
101 i Harri son,, Q Afclai^ , CaLLtonjiB. 

MAKE BcantlFul MoKltan platma. 3D 
irntteroA, campLete- iBstroetiorui aftc, Mgx^ 
Icsin ArtoTftfts. Eagle F&sa, TeitAfl. 



THE New ahfhel Sr# filar DTOduMS 
aawa that have- no eoual. -Bend for full In- 
fOtPiflUon. A. P. EtiBbel, 730 B. and BL, 

UnoiBnk-.^ wu 

WOCDWORKJNO Power t«la — MAke 
them ymirfiElf. Lathe, Foroll BBW. saw ta-. 
lUe. drlli creas. portable aander, bandsai?. 
puptcrlJ^ plftdOr Comoidto details only 
3$c. Fcpular Mechanlca Press. lOo On- 
tario GmeL CtUcaaid. 

MODELS AND BfOBEL SUFFL1E3 

FREES New htk eatalue at rccerd b^aak- 
ios mgdv:lF, plGture packed ba^, 
drawlnia and other Esify^rniRtiai] make ttili 
a modolcT's relerence bodk. Ineludeq ^r- 
pLanci, speed boRta. Tvx cara. radio cpp- 
trol. Eioclose 10c handlinp EihorHo. Berke- 
tcr. Dept. Fml 33Qi Bteuben street^ Bxggk- 
lyn. N. Y. 



POWER MadoEa. Hallways. Ltactlnii- on- 
alnd, steam and Rnoohne aUiiDCa, all Ac- 
cesaoTleG, metals, tools, ftt para cataioi 
3B«, CtiBs Cole. Vfntuia. Calif 



S-IilF Modela and yacht nupphc 4 can- 
ptst-e. Larfc pa^e cataiofue Lie. BIU 
WU.d-a. 510 East n St.. New Vpfk OLty. 



OIJNSMmiB, Esperunenterfi. mgdel- 
malcefs, send Iftc lgr tf puc tool and 
Bu^ply GBtalorueK tboia [Ut<d. 

MitCJcrttelcr, «t7 El TremaoL Ave.. Broajx. 



MODEL GAEolLno onfflneSk tacLnf cars, 
boats, t™ins. CiiEaitw IGl Oar Miller, 
1J3 Faull£on, FAA&Aic, N. J, 



BtvILD A modal railroad. Best pluu and 
ConstroetLim articles arc in Model Bal[- 
roader Makazlne. Bcim 35c nn# fer enr- 
reni «h^. Modal Hadlroader, 1530 W, 
PJetcc, Milwaukee,. Wla. 



ETEaM Hu(Loo locomotive cast^ 
IjiRS,. dra-niniCE. And bpLter ma-terlAl. Ill- 

formatloo 10c GDin. LaVerne LadEvVArthy, 
Bdt 23T, W'Bberly. Rhode IsjaFid, 

TRAINS — “O" catRlOff 350. "BO" IDt, 
WnlthET^, 247 Erie, Mlluraukeu. 



BAVE Money — OeC auJGk service dJoect 
by man. Evety model rtLlIrnadcr ibould 
tLAve our bLi now pase 1943 calalok 
belurg purcnoslnB. CaLalpf tvn OGP'tf. 
Model Rallraad BLop, Decitl P.M.. Diui^ 
dlen. New Jerwy. 



IMMENSE MlnJ-Traln rallraad cataloe! 
53 pa«GS. Eond 3^. Vanden Bibom, 3e2l 
B-rMjd^ar, Kansaa City, Idfo. 

MODEL Almlano kR ±5 g. Idle Eoui 
HabbT Ebop. flhimagtOQ. Penoa. 



MODEL RAOluff GAfE; Ttim plana 25 g. 
Northern Ain^raft. Mp^towac, W|s. 



LATEST EAElhe CAlalQg 25c. RtifUbdtd. 
nowardop, A-3411 North Ashland. Ctd- 

GABO. 



6HEP Model klLi and nttiiica. Cmnptcte 
line FlBher modal yaoht cquLpmont. AH 
BOOOhf^r, Riliher. UarLae Model and Ideal 



kits, nttings and bLueprfntE at oatALof 
prices. Most campleta Stock in New Eng-- 
land. -JADkes EllBS A Co., loc., 33ft Etats 
Street, BosUmL MfwacbuKtIf, 



BUILD Mlnli-turB matoTB. Complete 
drnn-JriBTi. instructions, Wio. Wrliht, 5501 
Minerva^ ChlGRio. 

MINIATURE Eleain lowHPO'ttvH, hew 
oatoJoR ILftlnE' All buSlders' needs £5o. 
LJtUE EnglnoE. Wltml nglPR. GaUInmls, 

“carved ifiiM Ihtp model kILi. BtiLp 
h^d yarlit modeiL flLtlDEa: model yacht 
saiU. lilUBtratcd eaUloB a. J. Fbh- 

er. lOdk-M Etowah Ave.. Royal Dak, Mich. 
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WATCE1£Sp om eOtUr ItHElltl, ETC. 



OEKUINE ouL-oi-paTn 

prtHf, ktqujdaUQt utirtd«£imid loans ^s-nd 
dUtrciui tntirdlUdlS-F. On? curqt 

!|13.M. V 4 mraC lai.'iS, intii'a or 
ladJ«' Hnp- Send lor coanphSt? IlsL 
PrudErnUal Loan AaaodAtaon, I'H t^. Clnrt, 

Xtept . E-IJ, chi en g □; 

MOD Wat^timi Fret caliklntfLid 

— Dminojjda, i’3e poatd»>. Tha 

ICtw YcA JDbDDTi, ^ Bower}'. Dept. M. 
Hew YofIi. H. Y. 



ETLOIN, 'Walthniri ^H.Lchc3 Miuci^ 

^ir nLortr^f. TTet watctL tad Jewelry ^nU-- 
li*. Pl^mDOltbl Jc^utET Cempaevy. M3-P 
Cnnal 01.. Ncm Ynrlc. 



POLD $35,041 0<itue». MAU Old 
crorWTifl. Jewelry^ ^at^hp. HkcIvc c*ah. 
^ reti£m oiaLL fiacislAcLioD nuATADteed. 
T^e liaiormallon. Dr. Wcinbflrn'.5 Qald 
lUsi^nl-rvff Co-. i50h>-Q Heunepm. MLnnef^p- 
oaJs. Uhnn. ^ 



O£M0. AantH, mLikun.lA, JewBljy. Sin 
tCTMih tfBjnatonBB — em^rnld. Eur- 

UiBt. fjopw. drropA]. AiA-te. $i.0D postpaid. 
C^lmlor- Hill Co.. Roate 7. S*min. Qr-egan- 



WArcuMAKY;R3' Mflterlals. ibtOi. Jew- 
el rr — bouaki^ -HotfJ, BbL prlceii lor old. roUI. 
dlnmOncb. CAtaioR. Ben SeRnI COo^- 

pan-y. Bo$ IIP. Chleawp- 1 



WATCllHa^RaEQllteci, EiRtn. ‘VPAlthHirrt. 
BdlffVA u low as DUmodd Hasa at 

lowest orlm. Foiial btiatii free lUufitrat- 
ed caUPQR, quaJeer Cll^ Jcweli? Cornpui^^ 
WTiolwalD Jtwelcrn. WT 'W«lutit St. Piiiia- 
dElobJa, PettflA. D«t. " 



WAWEDI Oold. pllwr. pJmLjimm. dLa- 
Bvaaii. tuBtemrv. etc. BIiLd. Bimon'a Jow- 
4^3Ty. 3M Old Arcade. CLcVELatid. OhLa. 



1 WAHT To Hud TOO OFO<rf Of tOf ^Wl- 
detfal pu[LLn:ir pQwer or rouular MBebacfca 
UaRftElnra cJissined pwres. twit 

procrtuilLoo? Writ« Die tAda^. F. W. Joltn- 
aon. Manaaer Olusiflcd AdrortliilrtE. ^0 
E. DalarLd St.. Clilcafo. IlL 



^ HIOHEST Prttf* for old RoEd-Mid I'Cmr 
teBlti. waUhn, Jewciri. lOD^ lull eaib 

Valiit Eit ailed vh-IpniE^t r^^lired. Sa.E-> 

ialAoUon JEuaTflDtHd ar aztleles ctiBerluLlT 
telurned, InfflfminUlin frw. CWwKO Oold 
BmeLtluv CoiDoaiiy., CbAiPiKlaiti 

BLiJldlns-, 



AQATEG. Fo&aLl w-HKia. ttiriM oounda 
11.35 IMatpAdd. JUV RansAin, Aberdeen, 

Wuh. 



Tan.4CCa— SUDEF.kf^‘ dllPPLtl^S 



□OLDEN Leaf EuaranteBd, clsarette, 
pipe or c±ien-Lnc-, $ Iku, |l.tHI; (ep 1 1, 'It-. 
PA7 WdBD rBCCkVBd. P1j>B. 1>0A CiMttA fvet. 
Jtceyrj Tobpecn cov. Pndacati. Kj. 



BAZOnfl, BLADES, SHARFEXTSa 



FREE, DnlLmJl^d rmr btadex, otiter 
itams. Ho buylDR. -ua sbIIIdr. CataEoffue 
5c; mfii Sogthern HL?d.. flrnciT:. 

N. T. 



SimVEYl-YQ IXaTKDMXXTS 



□ TTARAHTCED Faetory reOuLlL traiiiLta 
and le-VEla far rale ifiiuh ar Lctjtu) -ar rent 
tmta purcHue opILoDl. Large HelecUntL 
Lva' priec3- We WLIE repatr. trade or buy 
Old lufltruaicnBs. BtilD i^repatil r-otr nLi-r 
mf\l9 and wJuatL-on Tw rooialeUi knfvi'-^ 
iPiUDD. write iQt LUt WuyietL' 

KnLgtit Co., fMan'jractur-ara at TrABakU 
und Lcv^t*L m M, lath St.. PhLUdelphla, 
FEnaa. 



ran the dome 



STOP PnyJPr ler keelLtLg ^aler, let tha 
run b-rat any quantity batter gratLa. Build 
It eparc iLDie. Free IMorraalLou- Bchl^Ruy 
HFAtem, iJaj'ton* Eaa^h. flwJdii. 



1TANTED— KlSCELLAHianS 



UEnOCRY ^QuicksilvET). TgngSton. 

BioTybdunom. cadmium. plcEel anodea, tin, 

r l«r, turE and AeDlL-iAte tnelalx, metaJ- 
resLdoea pairdba^od In nuy quanbitv. 
Write- for qUal-aiLDPu. MeLaLturglcaL Pn>d- 



HIOH'ES't Ptlwa icr iMfd Eameraji. bL- 

nncglHJx, mJifTaMropcA. dmwilkr aeta, UM-le. 
tay opUcal or sdentlfle mfitrnmanL Bat- 
iBr-actlou fuirantetd. Oordon's 

M adJHgn. ghJeago. 

CASH Por SPrtAlqr, JqstJae Jewelry 
jpbbcra, IHl NArtb WeLla, cm»|D. 



MEii-C uRY, ™b bakd pmmptly. 
talLiMU free. Wbolcsale TercfUiLai, Nor* 
vhkL Ma*sackig»ttfl. 

FERSDNAL 



WEffl*ERISrYOaA: 



Uncppactoiin 



brefitblng prevents disease, rualua even 
old pep^E phjaleallJ ripd mentally fit. 
ypungBi iDPidnn. Free folder. PkilihOdaatDr 
^JU^Uocl, Los Angolce. 



Wgrit^. $049 

Caltr. 



ftADlAHT l^epltb- "We jparaptE? tp 
Ituprove your ItetlUi. EretAcnraer'A TDSst- 
«i 'Wbcal OcFEn wJH do It. Pr^ald 11.45. 
3 weeks aupply. Kretadhiiier Corpontlen. 
Dept. V.'K.. BARlns-w, Mich. 



FSOHIAB13 aiLlIereM: FikaeoJ liaa 



knvHJ^t rptigJtfl when everytblng else 
failed. Appltcd cxta-nally, (tcLca quickly. 
dODvenlbbl. Try leRular $1 bdtUe wltn^ 
out ipvesupff -B. wnu Wnto, Fkxa«d. Bok 



uota CompApy. 351b aud Mooie Streelx. 
PhlladElphia, Penn a. 

MECHaNICaIi And old ss'vipgB banlta 
pF all klkidi- JCx, C. Joiica, lCKld$ EdkO-- 
water Drive, Cleveland. DtiLp. 



W£ Are DKkJrir fOr ekpnrt, useful arlL- 
cOea ol all kinds, rtfo luxuries FAntcd.l 
Mipit be srikeiLes that are ILOt pruhlbJted. 
ACsnufActurer* — here's ya«r pppm-tunlty 
tu ceeh iP pki A -VAat nuitaet. D & 'H lArAet, 
F. □. B. T7, ITsusmbaira. Conpo. Belgr. 



3B$g, -Cleveland, QhJp. 

DIABETTCS; — Mats iolden brawia waf- 
fl-n. jw-prakaii, Dtufllha, rtd-. CurdnLaC: 

LA^ifAtDrr approved ^ya JohEiby-Cata 
Flour. 2\h los. 11.09 postpaid. Recipes 
free. CurdolAC Pood Co., I>flpt PM-t. 
TVaukjJha, WU. . 

£?omHlHa— Chest mldfl— Bronchitis? 

Qgkck plcfuant teller. Make ySLif fiWh 

rejiiedy. racnous. druRless recipe, easily 
prepared. BIr uvl'n|!if FrH pariLctllkta. 
Tftbl e^_M 5 If Ting Park Hoad., Chicago. 

VVIh“ P riKE Ihonty ^ B^eklEt— ' 'auetHaliil 

CuDteflttnJt"' BLOWS how. IDc poetpALd. ! 
BplbtUn iLxLLnjr $149,090, H prJSei LheLud- 
rd. 'Warld ^bUabera, H515-B Ootlafe 

CTQTQ-. ChlgPRO. ^ i 

"HOLLYWOOD" Letter claaritte casB. 
fl,w. Ctttttlnfcpp free, McLWwd, O-F.Or 

Doi HI 3. Hew York City. 

" Bulletin. 11 big poga uf cirt- 

EeBt betpa. IDc. GBUBral Contest Bervlca, 

Dopt. •?. tmlnih. Minn 

SNORELIKF7 BUBbSUdSl BoLdteisJ 
PpJmonaiflT Wgrks, 6tS9 Motrofpoill twu Bta- 

Ucik, Lua Aibcelcfl, CaUromka. 



LODBR Tat»Q iReth Tcllrvfd at homo easy 
Way. Mnltiffl- plate (it Bnug. Wrkle fur La>- 
fonnatlon nr noese. Oicneoe. Illinois. 



DON'T Accept beldnesB. Revitalise your 

scA-lpl L ^cbb. Llthonla. Oa. 

REMOVE Your Dwu tallooes, write 
Tattnj Bupply House. StI aoulh Etsto. 
Chicago. 

■^HD9 Trouble. If m rLEiilini of eItiux ur 
catarrhal tnEcctLon. -write NatJonAl LaP- 
OEktorld, IlEbJ, FnmkUn Station. Waah- 
iPRton. D- C. 



MEXICAN Le$Al matben, WIIIIAM CMke, 
Helinblp American Attorney, ElFaso. Tea. 



UISCELL.VHEDIJS 



PIBEWCRKSI Bus- direct at wholesale. 
Lownt prepaid prices. Free c^taJug. 

JaCkHUiTtkle Play PwWWtlnB CO* JACt- 
MPVIHe, ^orlda. 

MECHAHlCALi InlannktioEi for Inven- 
toTB. ejipaiUinontAllstB. ntodel buLldEm. 

atndcnti. Jiieclinnlci, rcgmrdLng mitCTlAlS. 
shop pmcUce, rurmulAS, luakuifarEprinr 
FnethorU. xourcce of supply, etc. Bend 
$1.04 Fur btMkklel "1(H9 Aha-WEn'''^ and OUT 
plan. J. C. Irwin, 3135 HLawaUiA Ave., 
MihDeapnLLl, MJnn. 



Trcwsurel Goldak RadJoocope 
money-bAck. guarAuteed Bbd burled golfl 
and xilver, pe tented. Hew. powerEuI, 
1913 m-ad«D lea^. WrLl.u U'Prld'E largoBt 

manuiBcturer, Too Ooldflt CO.. Dept. P. 
103 L South E TOAdw a y, L og A b kElci, Calif. 

$l,dDO,DO[l IN Dlamnhdx WEntcd- Klgh- 
mt pjlws pal-d— all bIboo and TfAdee— In 
leTidry nr toMc. M.aL| yggr dlwmondB to 
thlB old established flrn. 190^;^ full cmah 
value mailed d»^y ahipmcnl received. Bat- 
ISfACtJork fuarauteed v-t ihipiueat cbeer- 
FuLlr rrturnnd JnfermRUon free. Anser- 
Iran DLamohd ByndJc&tc. Desk $. at Bg. 
Wabmh, chlcaao. 

FAlHT; FakUDLifl ballDDBjly advorLiied 
brund--ll& gal. pall— SL. 75. Bcrvil niamp 
fw^cAlAloi. DiUted. &w IflW. Newark. 

1 Hf;at BIx rooTKis $3D yeafly. Intor-r 
tnatlub J4r. RDoenE-vclp, llPljtc 19 a;?, 
Cincinnati, 



EX'i'KA Large benulLriil. nlhk, -white 
sea obeli loslf'. prepaid $1.09. 4bcSI?. 

3431j__ JAr ] £aMv|llc, fla, 

DIO l^Ll for you. Latest nkoneyuikluiR- 
oUera. opadrtuhltk^B, uthlgm^ irisRaElnes. 
Mbidu lifted In mrertory 19c. Ideal 
ke, 133-M, Park iUdge. Ill, 



NOw EVrfylMpdy obuuld have '‘My Fl' 
tiandal Becreta^." wjiit dime today to 
Jaum Oc-DkDDt^ ;^9 West $?lh Street. New 

York. 

DRESBC3, Dsed iOD, obnea. $4c^ CHtS 
Ik, hats Idr. Free ealAloRtie. Crown, 

j 8i"PM. M nEirOe Street, Neb- TTgfTi, 

MAIL QjclKr husjiiws CPUTSfl EhPWa TtHl 
how lo niAke luoney. suate dt fulltime, 
Teachei pralejjlmml mai3 order technique 
— not Donnv-fatrlkLkie xchEioa. Free dr- 
laLlx, Hrlnnp CoJiiimny. $D0 HUermAn. 
Popt. 1DS -M. ClileaRO. 

PEHspNAt^ SfntbhiKiokfl. De luxe- blut 
claycoat covers. Hatue xtamped m gold, 
ino books 13.9P. Flanet Co., HKM-R South 
Marshfield. OhLrAgD. 



MAIL Order bUBihawi- jprncedLire, Pt' 4?-' 
tl«a folio on Dkail order tecbDlque. Freu 
lllcTBtvrr. Klrklaod. $937 UorniiM^Liie, 
DaLLas, Texas. 

WEBSrER'B Dictionary, ftiiifi, 979 
paffM. 0o?_ E^e^f<i^atJ«| Rummcd IaImIb, 49 
aheela K^^aXll, $1.90. Liimlneiu iHLlnt 39c 
home, IhGtrucUonfi. prepaid. TtvcrOLa; 
Cannatfl^ 30 P. Sprlnctlold BL, Bclmoal, 

51 B.^. 

JACKET ZlypET broken'/ Gexid- fm- Jiffy 
Attach Zipper. BpeoLEy lenglti. Price- |l. >90 
□cutpiilil. DunTwintcm R-uTh Blair Ztppc-c- 

Siipplli', ISM Bherldan Btd., Chlcagp, 

PRETTY OIrl ploburea, new series, mn-t-- 
gard bUv. coropJote set 90 skturei 11.94. 
13 for 5Dc. Baniple paetage 35c. BatlefAC- 
tion- Fuarantwd. Hartcm. 311 West 135. 
BnlC 10, Mew YPrk, Dept. A-1. 

INFORMATION. Any AUbJeCL Mod- 
oraLfl fos. The R««bys. Rnoarch BpaoJal- 
b-tx, 111 Sd. New HaaLpstLlrE Avg., Ll» 

Anacloa 

WELDIHO, BoidrcinR. DiatInB iMwkJ!— 
Laleat titles — DaraaJb. catdlDg Ijee. Pop- 
uUr MccJiwnlcs. -6J3 i^t. Clair. ChlCMO. 

RfiCEI-VE QlgBliiLo^ mSilE. [jui.gBzjpr:a, 
samples. Your name in numcroLis BLalllng 
lists 10c. Howard. 390 b-rgulBiiy, 

Ymrk. 

"MIHIATDRE" DQld pEatB lapal croia 
IOC. Box on. O.P.Q., New YOlfc Cbty. 



LOCATIMO DndETffnvund -Oil dupofllln 

fnr all wells Aud st-ruoluree. Price $3. 
Chas. Bohm. Du Bod?. Nebr, 




DON'T Break that glass ( When keyi 
are 1ml *=oll, a profeuslanal loi^upilLh.- 
Thore'd a tamded member ncAr -you. Tti..^ 
Nallonal Lociunjjtlu Ass'n., DrnFer. 



BTEREOECQFIC (Three dLmehBloDali 
ar| phOtm, P^TtichlSrd fair $|atap, ^dltj' 
H^UB#^ _3t. _ PetarotaiTt_ F _ 

" millions' aVeIL mLSitrwf heJiSi LUl^, 
details. Hfe PuJT r, Cdv lngUm. Ky. 

VTCTORY And MtrlDUe fumised itlck^ 
ers lor envelDp«, leLtErbeada, doarx. tIh- 
dowd, hailB. homa. parcels and aiitomo- 
triln. ASlOTlcd pac^gg -iOg, ChTijtnw' 
FHiats S9 f-DT 19c. Choice victory calebda. . 
15c. CJrculkTS free. Han-lo'B Flag Stora. 
V3t King Btrwl Eoet^ Tnrnnto. Cadaxtii. 



BTAHT Frob table lattoolnir and remor- 
Ing bqsJTiess. Frr?r irwirgctliiTu. Wrll^ 
TalucO, 951 SuUlh Slate. CtLlcSt^- 



FOOT BuHrrera— Arcb duppnrta. H»di 
tiokn your foot ikoprefiBian. AidAiJni i.- 
llof, *],M pair. ouBTanterd. fiend fnr 
li:ipresslou material. NuFeet Co., 14T3 
p-i-ondgrav. hfx!^ vgrk 

PERSONALIZED Buying ScFTiM sa?iM 
Indl vidOB^l^ f nut dcBlurs) up tu 59''^ ou 
j^uretiosca o( standard articles ol m-r- 
cbaa4lM. SptcLdii:li pflCu- LIdt AVAllA.b''^. 
Harry Bault. 5733 Wamnfton Ave., Fhll^ 
ftdelphla. 

CQAT3 or ormi and crests, omrwtlv 
DAlntrd In cpIpiw or blaek And -whltp, Iki:i] 
tiuraldJc descrlntlon or nimkshcd c^ny- 
110 DO and up. HiBhnt grade work- Her-r 
aEdie Studlm. IDHF dakdalv A-venue. ChL- 
cagn, lit. 

TATTODINO. ERnrarlnR outflta. Tlliis- 
Iraied ILk-t frcA PeiCF WAtera. Anniston, 
A Is . 

ARC And -^fidcra. MbYu thc^ju 

ypumeir. -Very slmnle. luexnBMlve. Coov- 
nlrtr- detail 35u, PbpuL*r Kcohanl^?: 
PrtLss. 390 East Dutaric. Chicago. 
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POPULAR MECHANICS 





























20 TIMES BETTEfl 

FOjiEifiii mm 

wifh SUPER BANO 
SPREAD RAOIQI 



F (ON 6 , 

DIAL 5CALIS) 



PUT THIS CHASSIS 
IN YOUR PRESENT. 
Si^CABINET_^ 



50 TRADE - 1 N 

r nNK OP IT ... JO TIMES EASIER TO TUNB ...10 TIMES MORE 
SENSITIVE THAN ORPIN ARV RAOIOSI Cryiial- C L*jir Hish FidcUl/ 

TnuC. FamoUB 3 D-cJfly pIpsi f 4 ily pr^ilciTta yon ynd Ennbli;» you Uj Jirjfve 

ama^inE ricw 1^43 Sni?iT B^iad perfornTance in youf own. 

l*nthcnit otliKaiitm. Wratq torlRj, Your name cn a 1 f pOiLftl cafij wU| <tOr‘ 
IScnd Lie FREE Calalgg, sho^ini^ Radios, Radj^-PhonoA, 






Home Kccurdcrt- 
Fram. $12.0S 
to 



WSER-A6EHT1 

WANTtO 



mm E¥Enr mmm that confronts even the exfeat 

AUTO MECHANIC . - K * 

The Nertifriiol Pi-oer(jrti hdi 

c^eafsd o ■^^^ai^lG ^4 of frointd A«flo 
M«honl<i, biQvf Uiht Irffi* I* 

>«Hjr hFiDwIcdge imcchnnici ii^d ^ I jr 
prcpnre youriciF! Rcgerdli-ii af •'he |ip 

tor T^^iJ wbhF to repafr. MoTofi'i new ^ i « 

SKsp M^FhtJdl will xltow ybu Ihe Foe- i >M | 
l4'r f4Frttl wdV Id-do |Jie jdbi Ciy« I ll; U 
DHicFcl fflqnuto^lgrtri' ddto ile^ed L I j ^ 
by every mf^hginiic Igr ^verh^^irvg ' 

oj- ndiuErinQi evt/^ Ajntrku-n dirto>- i I! 
fvidbtle- hiade xince ]7M. U&ed dolly I If 
Ihy IhOvlQAdi <4 TAjtoir aJidps, lEip- I !• 
dtnri end ich««k W \\\ 



CQwtsin^ Important 

fpiormstinnf 

::~—ir££p/jiro A*£Twas 

[-^ELECTRIC 

fc^OXT-ACETYLtNi 

tSXTHERMIT 

CnX 

M£rAL 

\ctfrr/w n I 

^re /wrecirewH 1 



Based on 
1 Dffictal 

I f ACTORY 

i COVirinE 

I I ALL Can 
'I I935-IS4I 
' I Inclusivti 



SS? BIG S!^ k 11 PACES -ISO ■ i| 
PBOTCS, DAAW1HCS. CHARTS, TABLES 
- FT«trlv 2Q0,0(M Vilil Futi onr 

1»flnb ^rifrhvvl ^ El^drlc is-ilvm — ^-il lyiNm 
Q»4th-— -T»DnjiiMth-n — iJnJvwrtali 

Hi I I - 11*4 — WK»pli brak.1% — FionI i-nd — 

iVl&wr<b«i-k SlawiPrf Ipnil-Jbfi — LulwlfiitlAn 

C^nwBiDi^ — CBrhMrM<wi--^il fiiliPii. mn4 hi^nilriidi 
■ / aA*r d»ta|l^ inplF|^ctl + rt4 lh«4 V^t 

kewTrir^e^iii *r i4#4ii-L 

riAiiM ifi in HiAufl A¥m hm-yw 1 u.IlT. 

FIL AurMWIlPFi JlHrMHI kewH^i 



tvBfT 'WddWSlfc&Uld O wTl TTila STetw, Fe£(ti1 Book ftonlalflloi: cLow, 

eoBelae, prBrCtlcaMnloriDajtSoo^ poLciierBAjLiJ feem to 

praeiLea In ait Biaaclioa, lHas\y t-o zvad fiin\ hi.nd^'rNEjoid — m-nir >!□□ 
taffU-PulJy iniABLrai^Ml-^noxJbTr- Coi at — pocket Jilze — 41 Rcauly Her-"- 
CrdLCd tikikt Aaawcfy Yd^t 4^Luis:Ugaa |u:giEr4ktaL/ — XLeat!?' Xt^eik -li 

not- To- t-et tJlH iml^tAnOCi lor ynpntelf , M JIT totfA 7 - 



i«AiSi£ SPEAKER, 
TUBES, PUSH- 
8UTlOHTllmN&^ 
MASHA TEN HA 
LOOP AERIAL^ 
REACT TO PUY 



COMPLETE 



MID WEST RAD IO CORPORATION 

DEPT. Cincinnati, omio 













|!9BAND 




J: ■ 


COHSOU 


s- 


m 


l?43- 






IcOMPiLTL 



r^TTTTnMiJ^ 


America A||Tf| UirPUAMircd 


A / J Lf J / k 

Lm i A 1 / _jf A M J /r/ ^J^-u 


Needs ntifll lfltlpnHNlU5| 



THEO./EUDELp PiihrJalimp49 W.23r4 SUMvwYork 

F\mmM^ AUnEld WlLDEILd OUIDK 4 1^ HI . It HdffWrtoffT, I %J]t mh 

n « bfl mmfm vri-ntp w h i I wft ntom iJgnp 

Mub. _ __ „„ ^ 

Addr^- ^ 



MiTuR, Beok Depirtnidit, iMtm SOS, S71 MjlisM An,, Men. Verii 

Hhhi RLI|H ■* □ ?npT *f A*#TgR'| |WI Fnd^ JAe* A«MtqL I -nUI ptwf pbilMrt' 
|1 4iluL B 4«w i^nli- dnlliWT ^luHpBi ^|i H l| uhdvitbwf H dnai mil tall^ 

■H I nny rtfirn hiiflllhlii 7 doyi Iqnitia h| tfLiliigl «gndiliqn| mm^ Kpn ^ $3 pvfchAH 

pRica rsfind^ LwMdkiiHl^, f fcn-lQp ■Pj'Mc H. -caii^- D. JD. r* C4*wfq.jF 

KAME A&E 

AODir^ 



Ocei^l^zlba. a_ 

br 



cirr 

OMURATIW 



DECEMBEK, 1941 
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INVENTIONS WANTED 



PATENTED OR 
UNPATENTED 

Practical and useful new uiTentiQns, or novel improvements on previously 
protected devices, can now be safely marketed without patenting expense. 

We have succestifiilly helped invontors for over 17 yearn in nellini; their unpatcntcd ideas to 
jofUiuractiirefB, witli positive safepuarils under Fetierui Court dccisioiiB. Send for complete 
inforj nation about this co-ojMirativcly [mueii association. Over 50 invent ion-minded employees, 
lleferenceat Dun <Si Bradstretst, Tliomas' llegistcr of American Maiiufacturera, etc. ' 

CHARTERED INSTITUTE OF AMERICAN INVENTORS 

DEPARTMENT 4 , BARRISTER BUILDINB WASHINGTON, D. G. 




nui. 



CtmL ncTTV for anf 
ciiltlnn irf .ApJi-llsHk 



l^afl EXAMTHATIti-H 

MODERN 
ELECTRICITY 

INCLUDING RADIO 
AND TELEVISION 

Ijitcrtntisl Lib Kleictrlclty.. MEW 



fer 



iTiwily 

. EI-nr-LrirkEV LlWJI^l PlflSll tiCI'A'ih tD 4tfltC 

Wl|h NEW EI«N-lrLrHl Ju|ly 1 fj QJld 

nil Hbhtipnd FHI1 T«i^ vaxmlTipL'itJih. 

BIG FIELD 1 Big Demand I 

Nc-n wTki urHleeiiand; electrLi^Liy 
ISIM rUVJ art qirv<?ni5lir ^ I"- 

^ * puidn q! I luluatilep. Autr*i. a«r- 

plAiiH^ biAihlnr pmctjrally- Isl* 

iluta^ dufiBnidH or uu3 mpfi wlw liiifTw 

tbi?- nuho tika tfita'iiiey, PlroHat, fArri- 

nDilnc. wrerV, I'lUiy nn le-nm Icara whih. 

IbCFC bc>o4ti. A4raf| rTniiHTn Tpr H n?L IPr FREE 
ragjntr^tlon picuji m far y!>uT?«Lr. 

A ctmiulUnr lyiivklvF*^ 

wLdi iMtf «iijrlrL«AH iLQW glvvn 

1.1 ftllf 11 thi- ramaui 

II U W UL ElDctrkclIj-L 

AMEHldAN TECHMICAI. SOCHTY 
(■PmDilah-flFt-WDHWfi SkAidy CouruBj 



fiiipInnerE 

mt*d c spEirkA 

■ ■V4T now? 

-iiU IjiI h>- iL- of 
1 1 1 iiHtrnl I ikiii>< — Lki^ 
lalub-t r> -tk imp I n I f 
■H'M'li. Hif LLh &.inil 

vrn lipvi*^ WPf pulk- 
MM, nr IkyiiAJUii^^. 
motP-TR. TkikVPic-e 
•.C^LLDiJi;^. Unrlii'^- 
crh'vlivlon, t”Vi«TT-- 
LiikJLg cl[KiT3r?-l 
i icplpan»HL AO any- 

•!iii> 4’nn uihI*p- 
dtpnrl IE.. 



munbnBii 

SEND IT! 

iLi 



1 



Amrrian Tsttirtltal D»p*- EtlS^ BriT*! SHth SL, ChkEape 

ficTid ti.if JO day*' Im uw. 10 volume ■*7l AphMoiS EJte^lcL^. 
\ou ^E'+U’ ■sa'ii* |u »ijiiik jue n certlfi™-ld ertILIknp nn.' loi <“iinLtiil|.kon 
prlvklciix'E! firr v\* yuftT. I wLLI w delivery c^rgei unly pip llk^ 
tHBitai. If I sviph T impy ifirm 1n 10 dpyi *f^d OAtfe jtkj rothingr 

Pul Lf I hawn (hem- I ^lEi "tnd a^.OD nftrr 10 liitiyB. uitu *3.00 ■ 
mtindi uu|.U Die t[>ia] prlee vi 4SO.BD ■■ iwlif. 

h'AIVl£. .................. r . ^ r , - L .. . 



errv 6TATK 

Flraw JiElACh LcDer H|»tlna OCt^rullfwi And la-bWi »M pddpuAP of 

HTi[%|viyii# BJid rive Jl iBOAl Cii« bLiRkEiei* mut Pi rrrererice. 



FtiMt 

Hdtut dW 7mp^ 



ElEctiDNanieEtEha 



rrntpsrl. vatuolhle tont- THmb 
tool krorr'Twirrtl EJnccLm tLifkit'f DUHMS 
j-DuP iTiijJue. uiy e 3 vbNkti. ticemaneriNly <■■■ 
Ecoli^ LnM(rurnrn(B. Riiy meuL. Ee.nyl 
kik* ** wHiLftR wLtki nen w ppnr-ij. .SKSUk 
NO HONi:V1 RwN t^nl^ iiMiay. Fay poet- 
iTiPTi ^nlr tJ -Ofi tiliu Eew centn poauge 
iMfi -ttulkTcry. Dee it ilnyi— mii^m^ hark 
ir qnL rlLrll-g-liIod. EInrtrv NAftH fleheri 
»4RobbSt.» C-l fk! n nah . Q. 









jii 











m 



TTER IciduMEry nreilt mj.iiuruE-iuTen on "ni»li 

lir-nl-p pi-iij fHir Lii|r j LLir.i i:l l..ijmpi j_i .ik E Iiil-Il t-LPriilh- 

Art GicwiJn anil Ndvi>-mii'b In |'|hh 1 t» iuhI linItUi- 

1lun. ExT'erirymee i?ianF^^-irpry . ■ai- inn1>'rlAl nmk^’.s 
tn.guCar Irir- iiirM »^cJler^. Kuiikier jiinMe.lied for 

JLiKH?ik hPi:HbU.-rl -:mL. Mniill I il veiiLiiivll L LirilriZ!! i£v?4jd tn curuft. 

Wi‘ mjW h'l.AriN'fi DIG k'SVIAri CllAir^ ^t"rr>ll|; 

(IFI rDf-Mt:^ ■iV|T 3I 7 5A!VTI"'.i'lL'TIM:>;n‘t^. .Imlil|.1iii3i innn 
liA'-'b chjmrn frv Tr^il. rmi>iii -tiiy . u-mt i■|■!■r■>: I’ltjrihkt -prill 
IhtereM nii-.l I'nhrtil ym*- 

Ft A^m INDUSTRIES, Depti'-insa WiiHIhEbfnJhva.Npwl^Hk.N f 



RUPTURED? 



GET NEW 
RELiEF I 

Now T-DU CJ 1 J 1 EeL rolief ihn -corntfirtalile, cor.reaLeut mJPTUli.E- 
GUjAR.rk vrm.y ^ , , th« iimdlena jpoLriuoa -way that aiuurEK tmlLer 
duel hip rupture nuiipurl,. Erealer ucurity , irre-iiter br>dy f rcedr.'*n 
. . , And «|i| Wilhr.mE 1i-je fttratai- wlchiful pLi-« 1 ihrhnfffl, -¥^ilhi>Nt 
tsufttlfiA, l|Vplt-ij- [iir FT? EE ralL l-nfsarmiillrttk And P«h why ttUF- 

TVHl^->GirAR.I], thn rleatie junpurtot nevL'ilhAlgn and naw^ptlciuiicy, 
hap jiiTKEuceil iuehhp|sp j rtfeuJlp and wan mo many 1-ayalt e-ndiupl aalEe 
IrkondAr *1 tp| [iL pUin-TATl w tndAjPr GorrfiAfiiiiid ance non ndflnti»J. 

RUPTURE-G(/AKD CO.,, «qHI« Cmk, Mich. 



ITALIAN ACCORDIONS 

nAKTk ai AlHE. Vk^ T>twi lH;m F^MlfUT 

IbvetwmlAlJTa. H»d Tpua- ppm* pnq prlierMi r«r Fnl£Ri e&lakfej 




ITALIA li W, SDPnANI ACC. 
SSI W. PSk_H 1T„ Birr pm. 



MFC. €0. 

C-HICAOO^ ILL 



CLINICAL LABORATCRY TECHNIC 

taii<ghL In ymir own tiomB. PractLcB- DuLfit supplied, fiMUttln fr«c- 

IKIFERIAL TECHNICAL INSTITUTE 

■«E ILHHARTr IMBIAN* 



STAMMERERS 



Jfef-nn d«cJdlnir, 
Ibt Ui B«Ri 3 f«At 
... aiii fr-M hBllirDl 

tnattnt ind flullrt UPt ilf ftlkiCil^ depciitlDbiJe K-hn^i 

wTileli eiirred nil ipai^di rk-fecU. !\i;nir BikarK-f«| iivPtl|Wli, FarKFial 
tmtlVkliJal InPtriMrtlen. TiVl-Eie lOilAy. Na ublijjaLJar- 
eiaMmAfArt AdvIuntGiiildp l^&-A Maotibies Oldi,. petrgli 

SENSATtOKAL OIL BURNER INVENTION 

M.akMti Arid. Inimi 11x rywn elean. Jut gai, wla«i And mt iif^ilAJ, Ko 
ibmne, na pbibikkp, ibo Aooi:. 3 hi ■nnp^ imrr^n pir nnd -4>t7p rhnv 

■li-iTn"»Tie. MkiMan*. cit k>*f»aiieT-Ln. sellp fpjil- U* Sinciinsii rentPUTP^u^ 
ronil"tffr vbirdn. fBrtnHi'B Pint himdre^n of atherk Big nHDcy->nLiher 
lor RTfcniB pnif iriMiiii^iinrn. WrEie 'ful^-h- 

Lkbertr Vumvr tv.. &*|rt. Eao N. mJchinAn Avp.h DI-* 

TOOL & DIE DESIGNING 

MielELnlBtp TMdD, IfAchkr^e DeDTcrng and Dojiljrn. PncUcAl plMip tinln- 
l3if Lli i.he liniTkik'jli l3id|Jn|mHl rwn-lvr- Wrii-p twlAT f^r fiEll ijif umia Ll-mi. 

national SChlWk. OF mr^HAHPCAL TPnPGi , 

Drpl- 3i 03H W. Lake St. ChJi^o. III. 



] tlnlqOB first FartAfof mupleto } 
bTiow with Bpedal vmxn snd 
[^lotTiPeB, Hiike-^iiB- Ca Lil Pi Twmm 
.BrniPiMi &Ca.,aO.S N- WifciAdli , DBpL, Gh 



Say you saw it m 

PDPULAH MECHANICS 






’MdUiiMikW 



‘10." UP 



FHlfht Ppld. 

Geniklm- .4 lipiia For IlfamarlAli. Ill^ Q^Dllty. Leltt!fTd. 
[>uflrnn(«’M- iNin'-i |3 u-I.by. Vk'tliA TioOiy. Free CaiJ3]tTS Aiid 

POOlPlen, f4AV|f, 

U. 9. mAical-E A GHANITE CO., A-1-tr Ondeo, PiL 
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POPULAR MECHANICS 







Are the sEDriei the gitab cniracka of 
the paat k^end or fact? Is ic possible that 
QFice the for«5 of naturiE were at the com- 
mand of man? Whence canve that power? 
StarrEing is the revelaCi^ort th;tE the striioge 
wEsdom they possessed his been preserved 
for oeniuries stkI today is available to aU 
who $eekf a Mastilry oe Li^e, 



Send For Free Sealed Bwk 

Those today who have acquired these 
Cosmic irutha find them simple, fcKrceful, 
and the mstrumenc by which they' fashion 
A new jjitl abundant hfe. Write the Bjosi- 
cnidans (not a rctigicHH ar^aniwtion). 
who have c«irefu11y gv^^ded these 
principles, to send you the free SciLlcd Book 
which tells how YOU, too, may acquine 
this personal guidance. (The corUnis not 
invited) Adore?®: Scril^ A, Z. 

The ROSICRUCIANS 

San Jose .MJOfeC California 



New Yorii 

Electrical 



Established 

1902 



Ask. far free itlMstratsfi 
booklet 

44 West 17lli Si. 



School 

, N. y. c. 



IN SCIENTIFIC CRIME DETECTIONI 

CJ^ 5 Y TO exfftiQit^: Me, ste&dr 

m K u N tlinKer FriDt Kynart, lJulArv4 
E. MR H t-hTmishJ.A.E. TIUlMfSa |J«- 
tcHidon s^vc^ llf4jlkHi.K vDcutiDn. sM]i}gintilkatl4ii 

puiXB^ m y -S. A. by X . A .a, tirvluaEcs. Writi; ^ 

lo-r FHF.E lltcmsutE, sdiit only to Oumhd fitatinj F D P Ef | 

INSTITUTE OF APCUED SCICNCE -%,riJrSi.k 

P<p,, V 1,30 54 innpkl>*WMM. CliitkW- IMfiifa oJCrtwr. 






coAt 



tmt U vii, IT -s. A ^wAMe to 

BEAUTY.^rCT^—f i'jmv iUtH -EOaCZIlu^ PtUMiftE.. 

S1L1.7 ^ > irt Mihd 10 warre -m 

trtfj: ’ luf •. OF M® i_EAlM 

«au«T 

Jmrf / f\ ^ savi 

y k-4— \YBOPhlEi , 



TV.Q5E SUtCllw^ENS 
^ ACnjALCV 



^ LV£ OOUtLED PT-/ FUN FB^M J| pj 

KLlWtlNi fcNO FI^HIN^ AiJp 

Mfcyi r^Dt ^ 

*&4r ALRtAOvJTAHD ^UTAHHeO Thl* 

MClUhfTIIVia <>1 FOU SCAPLF ^ 

T«OPHiE4 c'[ ftlCL.VOUft DEH LfiO^t 
F&t OffMEJl. If OR£AT. I'H I»IN£ TO - 
L | . / I ^TART TAi^DER 

I'CinTdtj’Tnrni Y WaHT HOWf F— ■ 



Wf CAH ■ 
TEACH you 



MOUNT BIRDS 



Arvat 'Tun anEl prblil;, CntrpAn foT mnryB!UKi> 

Pt** Itaeii , It ijctli A II EtpiJDi tAxiaHniav — bew ifou ran 

pann^vtll-,: Ml.r0 qrrTALjTMfl iiHJ fia^lULMB UV‘>iJniUUT^If *rirJ 
AFiknn^. Tui^r vlld:-Nhmd- ttc^UIca — DinimiE evt iiykrra, 

aim M^nnt e^in^iH] iMoCJtn^u,. M]Lfrr<^i. i-Hbuta, 

u^nafroifM, iJitu buA>r>riiUJ ■Bd.D^eiuLfn'ijpii - 11^ ' ‘ 



uvnu.jr^^H. UJLU Ejumi'i mu., beiu. ukj uk |:evu^ — lll^tlll^ t . 

Ini( lUid Hell WII J ^ luu HqI ■nrm.-srn . Ifpn. 

IvjiyaliiiEK] iiiiJelilT b# Mall.UErTiduLU biiEiuuK.HndccupE^ra. 

DDrVC'IT'Cf Yura S-Qtjr ihh cJin» Ig Caih. 
DIb rn\jr l l 3 - h,*Ii1hm TEKldurwir SKira nit-j ta 
ITark LaattlECr Tan iF,na Fun Ojiil ku4Ji» EtfllTn Lnlu a-Ma-h, 
f^c-, Vh'a|flar[i rnei CanwIrtC CtVCnhk ■imtlir^— iip-^re barimTa-* 

. £lrU ,^UJ -,.L|iitHiiLfi -nniL^Ti-n iLJf nirf FulbiijJn hi±d»I . Wh 
tOfftf TOU OUT IMrTC-lfiaH Fr#* BnOk-. 5^nr| fur VttUr iziic#Ta- 
ilflifi. la a Ffw wk^ei t^nr-h fnapi n«wT#wili 

ChM In dffiTHiMirin and ir^-p t^nwn, Ikf^. Tth^ TmI-< 

diitmp ll 



NB ffw WK^ki w^CT-Ti t^pr-h fijoa iwwwTifwila (h»[ < 

n df — " .-- -T. — BV --1 

hrini^ 

vMfelKataE 



In dffiTHiMirin and ir^-p ^ 

F liNnb ■P-TKnt C^p p»H fwnnajtlnn. 

H»l»t Uf-t tH Free >Icq 

Tiiur caiiw. itiu r'-'vr A13£| and the fftr 
aoOK 1* y«m. S«nd. tba cngima Ic'di 



FREE 






Ijwl 






0+'^ 






NarEtnfntvrn SctioDl of 
3179 Elwood Dl(t£., Onuilia. Neth 

fF-!IllJ"TIwe:— «nd ■"!» rmiT fc#* ' 
bvOAliiiE *jepLi.lHn«- Tiu.|.Eh-m; j , 



Ain . I 



LEARH 



MONEY- 

MAKING 



CARfOONINe 



i Slme^llmJ M^buJ IUbI lua UimJi Inoo duLhh dL ik 

^WmMh ThM«." "OuI Cl«r Wm/." ^Wmmiw Wbkk'^ 
FiMtfi." "ISUbdbp Ai II “flinBE A X-k." 

hliiJ man^ ullwm Ekhn -pikb Inrnlni. Iti^h LUp lor J'i^LurB Cku-t 
ll'j' HM Vmut hliUarlj ,>ijU r-itll ^Mnlla. tlllBtr 

THEUlHIKm UMOOU 4112 NBlIin^ ai^i-, ClmHEca, DtiJo 




BROOKLYN YMU TRADE SCHOOL 




Jrad4 CvHrsM, liuluelanE Uc- ) n AiTTTflft ConstruclNm □ tl'diPnR- 
Ecnoa trades ofF«ri^. ALaci twiii-ID ^Ij»'tiiiilHtGTQfiLjL[i[LDLf'Nfri,| 1 nR- 
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Abevffr qucrlir-itale: model of Ford pinfltc 
<Or cincl ilg u^el^cd tubular sleol framo 



VER in Enfiknd it's sacchai'ine 
for sugar; on the continent 
it's charcoal “gazogenes’' in the 
rumble seat instead of gasoline in 
the tank. Here in America there's 
ple nty of sugar, plenty of gasoline. 
Yet titere’s an Industrial revolu- 
tion in progiess just llie samej a 
revolution in malerials that wiU 
alTect every home. 

Perhaps it won't change your 
way of living very drastically. 
You shouldn'^t care greatly if the 



f«cir W« sting Kduib re-cevered AO.OW 
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Tficvfl ure the plQt-kic ef yuer cer 

glint of tiiromium on your cai* is 
replaced by the briUiance and col- 
or of plastics; you won*t mind 
wearing hairpLiis of wood Or plas- 
tic when you know that even the 
metal m hairpins is coveted by 
defense factories; and what if you 
must step backward from zipper 
to buttons? After all your grand- 
father's overalls got along toler- 
ably well before the era of the 
slide fastener. And perhaps you 
ivon't be denied the ripper any- 
way. Metal ones, I'oay vanish 
from the counters, hut already a 
zipper of glass is being tested in 
governTnent laboratoriesp a tna- 
chine sliding it open and shut 
hundi'ods of thousands of times to 
determine how it will wear. 
Yesterday you lived in the age 
of melak. Today, metal is yours 
only to the point where your need 
encroaches on that of your coun- 
try’s defense; for the momentt it is 
an age of substitutes* Tomorrow 
— the post-war tomorimv — ^those 
substitutes may have proved su- 



Siupt of TbjdiIo, 0 sho«efpro&l plaitic eic-^ 
iTuded likfl t^orfipafti, or* ropl^cing nlu- 
mEnum and -olher mstui m&ldiogi 
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perior; the plastics and synthetic 
yams and new chemicals and 
molded wood products and other 
substitutes invented under the 
drive of necessity may crowd out 
the traditional materials in a 
brighter new world. 

Despite the swiftness of the. 
changes, most of them you will 
never notice. Since human nature 
resists radical change, the manu 
facturers are seeking substitutes^ 
as nearly like the originals as pos- g, 
sible. Neckties of spun glass a 
as beautiful as those of silk, may 
re^st wrinkling even better, Plas 
tic tips for shoestrings released 
about a half million pounds of 
metals, principally tin, to more 
vital industries in 1941 alone and* 
you never knew the difference. 
Long before the emergency shut 
dowTi silk supplies, du Pont chem-^ 
kal magicians had plucked out of 
the air, the sea and the coal mine 
the elements of nylon, and 
fabricating nylon hosiery wen 
expanding rapidly; and govern 
ment research men were develop^^i 
ing lovely new designs for cotton 

tu perge 201) 



the 32id-foal woBden t4w«!r 4 F rudiiB itatiafii ibflaw)-- 
wot buill iiy using ttmEifrir diown in JnwI. Of- 

ainarY b^ll^if q^r^itructign wButd- h* limited fg a height 
of cb^ut U» uf wobeI uivtdj -cant Edo-i'D bla *tcel 



H»rs if ihe aula Henry Ford "grew tfom fbe w!l.^ !l{ 
i^ariAli, wak imparl- fli-«ngtb 10 limet grialer thu-n 
tutl, ware imade from wHear, hitnp, ipruce pulp 
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* Three-in^One Rail Club Car Has No Partitions 





CpkIa in c*nhir foregraundj im ipfft whfrr« two nr badui jolnp mciil« harfrly percftprElila by 

l4ung« i«uti and le-ck at porlilian^ Ska1«h ihawi haw nra maunledl b«twaAfi thfr «ari 



Three cars coupled together as crnep cre- 
ating the appearance of a single long room, 
ofTer railroad passengers a new kind of 
club servicer With the usual between-car 
partitions removed, the ai'ticulated car 
bodies are so cleverly designed that the 
unit seems to consist of but one car- Orig- 
inated for operation on the Los Angeles- 
San Francisco route of the^Southem Pa- 
cific Lines, the triple- car assembly is 204 



feet long and costs approximately $125,000, 
In actual practice^ one car is used as a 
kitchen and dormitory for cooks and por- 
ters, while the remaining two sections con- 
tain the lounge, cocktail bar, coffee shop^ 
library, smoker and card room, Appoint- 
ments include fluorescent ceiling lighting, 
leather upholstered chairs, heavily carpet- 
edLSionrs, Venetian type blinds and photo- 
murals at end walls of the car. An electro- 
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leumatii? door operator open^ the 
looT automatically when the ban- 
die 15 tapped slightly, dosing it 
again gently behind the passenger, y^- 
Any portion of the car may ^ 

converted for either dining or^ 
lounge service. * 

-Shifting Gears Is Harder 
Than It Seems to Be 

To learn whether it is as easy 
and effortless as it looks to shifi 
gears on a modern automobile^ 
engineers of t he Ih iTim y Antmnn -^ . 
bile Club made tests that prove it (^| 

pounds of energy in manual shift- 
ing to get the car into high. Ot- 



BB Shot Fired by Army Gunners 
^ ' In Machine Gun Practice , 



^.^this effort, 88 percent goes into 
’^clutch manipulation, percent 
into gear lever operation, and the 
balance into pressure on the ac- 
celerator pedaL This energy was 
measured with an instrument at- 
tached to the top of the clutch 
pedal that recorded accurately the 
distance it traveled and th 
amount of force applied. A sensi- 
tive spring on the gear lever fur- 
nished similar information on 
shifting. The tests also revealed 
that only four pounds less effort is 
used in releasing the clutch than 
in depressing it. This is because 
the clutch must be engaged 
smoothly, requiring foot pressure 
against the pedal as it rises. 



&-B rifle atlached 1o JO^oEiher rri-^chint gun 

Machine gunners, whose trigger Bngi^rs become 
restless when sighting and aiming an unloaded gun 
for practice, have had their interest Quickened by 
a BB gun mounted alongsiide the regulation army 
rifle by LiouUXkaiL Manly B._Gibson ^ Ca mp Caban,. 
Calif. A bo?c rigged up behind the^ target catches 






the shot so it may be used over and over again. 

/ojy 

Airship Car Minus Gas Bag Gets First Ride on Trailer 




Cantrsi wilfvQUi «iw«iop*r f^r rli!* to iltMillbly dtxk 



Hauling the huge control cars 
for the SIX 404,00€ cubic foot air- 
ships bemg constructed for the 
United States Navy was a big 
problem even for movers of heavy 
equipment. The control cars are 
being built at Akron. by Cood^ 
year Aircraft Corp oration^ an d as 
each IS completed it must be trans^ 
ported some 10 miles to th.e as- 
sembly dock where the ship^s en- , 
velope is installed. For this ride 
the control car is loaded onto a 
stout trailer on which a special 
eradle designed to receive it has 
been built. 
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Small Navy Craft Climb Ashore to Land Tanks 







Time "'iilv 



boDi» making sprriLiltone&ui landing On bench, ca Frying michanried and armared farces 



For forcing landings with hard-hitting 
Units under conditions of modern warfare, 
the U- S. Navy is being supplied with small 
boats capable of climbing out of the water 
onto sloping beaches. The boats, made by 
Higgins Industries, Inc,, carry tanks, heavy 



trucks or armored cai's, together with uniU 
of fast moving troops. As a boat strikes 
shore' it lowers the front “gate,” forming a 
ramp to unload the wai^ vehicle ready for 
instant action. Some of the boats are con- 
structed of wood and others of metal. 



elps Firemen Carry Fire Victims Down Ladder 



Difficult under the most favorable con- buildings can Be made less burdensome 




ditions, rescuing people from burning with the aid of a safety belt developed by 

Fme Chief Roscoe. Cas- 
sitjr^of Monrovia^ Calif. 

^ pei'mits theTii-e^ 

^ ^ man to carry the victim 

Jf back, leaving his 

J hands free to grasp the 

m^gfn ladder as he descends. In 

^ case rest is needed, a met- 

V ' ^ hook attached to the 

belt may be hooked on 
of the rungs to sup- 
momen- 

||u tary respite. The caiTy- 

ing “harness” has large 
loop of heavy web belting 
which is placed around 
hmk of the victim and 
passes through under his 
armSr The fireman then 
works his arms tlwough 
the extending loops, lift- 
ing the subject like a 
knapsack. The belt is 
a bo used in carrying hose 
and other heavy objects 
up ladders, rung by rung. 



B«lTr !«fl, hfrlp& carry VKlitn from burrfing build mg p!i ifiOwn ul right 
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Submarine Sets Sea Afire to Trap Enemy Ship 



I ! 

Ou 
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Surface boatsi of belligerents 
will face a new menace if the In- 
cendiai'y subiTiarine+ a fnur^foot 
model of which was tested re- 
centlyj proves successful for war 
purposes. The menace will be a 
“sea of fil e” which can he made 
to engulf a vessel by releasing a 
large quantity of liquid fuel from 
beneath the surface. In a recent 
demonstration the model dove 
underwater and sent up a bubble 
consisting of six quarts of od that 
spread quickly over a 50-foot tir- madii t,f tubniarin., u,p. *.i« Hr* on turfneo cf loho 

eJe, Chemical detonators released with the lieves attacks of this kind would be pos- 
fuel turned the mass into a blazing Ltiferno sible against seaports by launching the oil 
that lasted five minutes. The inventor be- so it would ride in with the tide^ 

^ /6 BY 

Exhaust Leaks Found Quickly by Making Fumes Visible 




Leaks in the automobile exhaust system 
may be found easily with a fume detector 
that makes the burned gas visible if it es^ 
capes along the exhaust pipe or muffler. 
While the car is on a lift, the detector, 
which contains light crankcase oil^ is at- 
tached to the air cleaner. Then the tail pipe 
is plugged with a hardwood stopper, and 
oil is forced into the carburetor by squeez- 
ing a rubber bulb, with the engine run- 
ning. The oil leaves the Cylinders as smoke 
and by its visibility reveals leaks. 
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RIDING iU GARGANTUA 





^EED INDICATOR 



BELL fiPSER 



STOKER JET VALVES ; ' FEED WATER HEATER GAUGE 



AIR LIORN VALVE 



Abiivft^ ihft flrflman of Nc-. che-eki hit 

gaugfri i» the enginetf pulli threltle to itaM O 
train. Belew^ lubricating a tren h«od pin on ihe 
engine. T'here are 35D< points far the grease gy 






By Roderick M. Grant 



A /ASTER than a Hollywood producer's 
dreani^ there is nothing on rails so 
colossal as No. 6100. She is the “Queen 
Mary""' of loc'OInolivesj the largest stcain- 
breathing passenger engine ever built, the 
only one of her kind. Stack her on end 
Against a 14-story building and her out- 
thrush striped chin wjl] jut into the aky 
past the roof garden. 

You can take it from any engineer who 
has opened her threttle, she is also the 
fastest. Nobody knows just how fast. You 
don’t let out a million-pound locomotive to 
the Hmit^ as you might tramp the accelera- 
tor of your cai‘ to the floor to see what it 
will do. But unofTicially she owns the 
world speed record that has ofTieiaHy be- 
longed for 36 yeai's to another Pennsyl- 
vania Railroad engine, which, pulling the 
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father of today’s Broadway Limitedr 
on June 12, 1003, was clocked by tele- 
graph at 127,2 miles an hour For three 
miles. 

One day Charlie Wappes, assistant 
road foreman of the Fort Wayne divd- 
sion+ who rode No. 6100 on her test 
runs and taught most of the engineers 
how to handle her, noticed that the 
speedometer was bang up against the 
110-mik mark, the limit of the gauge. 
He pulled out his ’iv'atch, started clock- 
ing at Wanatah, Ind. Two minutes and 
50 seconds later t)iey passed the nest 
station, Hanna, 6.3 miles on, 

133.4 miles an hour. Back of the big 
engine were 12 oars, heavy equipment, 
Tl^cre was no deliberate attempt to 
write up a new speed i-oeord. As 

Gr«sting the d th. onyins'. pil 
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An clEmbi ln»ki* lo look ov«r th* f#«d wotvr litotir 

Dlipaicliaf in Chli^go lowtr tbrowi iwrteb io ckor Ho. «1W 



Tbit broacfiida view ihowL iho Ifemeodot^i 
j«ngth of tba ''torpedo‘d engine ■ it hai four 
eylEnderx bn-d oigh^ drive wheek, itreicbci 
140 fetf Inchct frgrn coupler to -coupleT 



Chill ]ie Wappes said afterward, 
^Mt^s pretty hard to hold her back. 
She’d do 150 if we let her/^ 

You ha\^e to see No. tslOO to be- 
lieve her bulk. You have to ride 
her lo sense the easy power. 
Climbirijl up the ladder into the 
eab you notice that she towel's 
withm inches of the coiling of 
Chicago’s Union Station. 

It^s one minute until train time. 
The steam pressure gatkge shows 
300 pounds. Fireman F. A, Cart- 
wright twists the stoker valve and 
there is a Mss of steam from 14 
jets beneath the firebox door+ eaeh 
jet a tiny gale picking up the 
crushed coal as it falls from the lip 
of the stoker screw and blowing it 
to a particular spot in a firebox big 
enough to bed down an 
army tank. 

Engineer I. G. Kilpat- 
rick gets the highball 
from the conductor. 
Brakes ai'c off- In a few 
seconds the signal tower 
clears the station blocks 
three dots gleam vertical 
on the board and Kilpat- 
rick* without another 
backward glance at his 14 
cars, grasps the throttle. 
Steam leaps into four cyl- 
inders, eight seven-foot 
drive wheels respond and 
No. 6100 crawls out of the 
cavernous station on one 
of the only two tei-minaJ 
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Tfiti pswuriul ilolcflr icrew at a TOO^milff ip«id that fatun talagraph palei, tfia enginvvr h^Cii 

dHl-ivfln coal to f\rrb^'K tim^bolwain blocttol horn and w-okhing signal*— lo admira a hard of catri# 




tracks straight encpugh to carry her. The 
rest of the tracks^ easy rolling for any nor- 
mal 95-foot locomotive, curve too sharply 
into the yards for the 140-foot, 2^4 inch 
length of the Pennsylvania's "big engine. 

The train clatters through the ma?.e of 
switches and crossovers, effoiiilcssly gath^ 
ers speed for the seven -mile run to subur- 
ban Englewood. There is a minute's pause 
there, and with the observation car out of 
sight around the curve at that 
station, two short hisses from the 
signal whistle give the highball. 

Wheels are roUing again toward 
Gary^ to the rhythmic chuff- chuff 
of No, 6100's four cyhnders. Real- 
ly the equivalent of two “Atlantic 
type'^ locomotives, she is a double 
engine with four cylinders instead 
of two, with 6-4-4-G wheel ar- 
rangement~six pilot wheels, eight 
drivers, six-wheel trailer truck 
and 16 -wheels under the tender, 
which is as big a$ a four-room 
house and carries £5,000 gallons 
of water, 26 tons of coaL 

Why the double engine, and 
why this Gargantua on rails? 

Well, the Pennsylvania wanted an 
outstanding coal-burner that 
would pull heavy passenger trains. 
uncomplainingly for long runs on 
better than mile^a -minute sched- 
ules. With conventional engines, 



long trains mean double -heading or split- 
ting into two sections, requming extra 
crews, extra loimge and diner. So they 
buHt No. 6100 at the Altoona, Pa., shopSj 
giving her two extra cylinders to increase 
the tractive effort; and she has pulled a 
2jOOO-ton passenger ti'ain of 22 cai^s- 

You're roaring around a curve this side 
of Gary — and 1 mean roaiing—when you 

iC-^rtling'q'd tp 1?7) 



Th* tifidtF lok*l on toni cobI and 
35pOIK) ^nllaitt af wofftp f«P ISO^mila trip 
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Flying Torpedo Is Directed at Target by Radio 




Controlled by radio and 
Sying under it* qwn pow- 
er, an aerial torpedo in- 
vented by JeknutJodgdon, 
an engineer M are Ts- 
^and Na ^y Yar d, may 
mtrodure a new branch 
of aerial warfare. The 
torpedo ^ which operates 
on a gyroscope principle, 
could fly at 30j000 feet 
and dive at an enemy tar- 
get, spraying its load of 
bombs over a wide area. 



IhlM liK-loflt worieme modBl of 
ihi lafpeiio wet l*itid b«for« 
nfflcinli 0^ th* 0^ S, Army 



Fuel Saver Lets Air Into Flue 

} Fuel savings fi'OTn 25 to 
^^40 percent arc claimed for 
^ 3 draft regulating device 

A ^ which draws cool air into 
O ^ the flue between the fur- | i 
^Tvace and the chimney, ' 

\ ijL The effect is to slow do wn 
^ the velocity of gases pass- 

^ V ing through the boiler and n 

^ I thus allow a longer period |'^ I 

^ of time for the absorption 
V\;^ d of heat into the heating |r 

^ surfaces, and promote I 

I cornplete fuel combustion. ^ 

V ^*^Thc fuel saver can be in- ti ; 

A ^stalled quickly on any ^ ’ 1 

^ furnace or boiler using 
!> ^ any kind of fuel Its draft pli^io Ifrft a fu*l 

stabiliser automatically 
balances any excessive stack suction above the ebimney. Accumulatioti of soot 
whjpii might be caused by high winds is minimized and radiation increased. 
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Auto Body Made of Pla^ti^I|e^ist scenting l^derHa^d Blows, 



^ After twelve years of resea.i^ch7 
the Ford jMotor Compan_vlias 
completedT^ exp^mental auto- 
mobilo with a plastic body. Al- 
though it* design takes advantage 
of the properties of plasties, the 
streamline car does not differ 
greatly in appearance from its 
steel counterpart. The only steel 
in the hand-made body is found 
in the tubular welded frame on 



Cer willi pluilic hedy Kinli pOtsiblB end ol 



b^dici 
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^vhich are mounted 14 plastic panels^ 
inch thick. Composed of a mature of f aim 
crop§ and synthetic chemicals, the plastic 
is reported to witlistand a blow 10 times as 
great as steel without denting. Even the 
windows and windshield are of plastic. 
The total weight of the plastic oar is about 
2j000 pounds, compared mth 3,000 pounds 
for a steel automobile of the same size. 
Although no hint has been given as to when 
plastic cars may go into production, the 
experimental model is pictured as a step 
toward materialization of Henry Ford/s be- 
lief that some day he would "grow' auto- 
mobiles from the soil.*^ * 



Underground Ducts Supply Air 
To Planes at Airport 

Airplanes are kept at a comfortable tem- 
perature between arrivals and departures 
with the aid of an air conditioning tunnel 
that supplies warm or cool air to the 
rior of the plane as needed. The ships udvc 
little insululion and change temperature 
'quickly on liot summer or cold winter days 
while parked with their own air condition- 
ers shut down. The underground systemj 
installed by Airtirtnc^iV.^ Min- 

neapolis terminal, draws air through 558 
feet of tunnels and ductSn 



Electric Vibrating Tool Aids 
In 



E1«drk I4dl 
to opmrote hninmirfr cutlerlij- 



mQliOn 
end ether hiedi 




k 



Tube fr4m undflngrBunif duct bWwi qlr pipfie 



Offering an infinite number of uses to " 
the home craftsman and many shop work- ^ " 
ers, a versatile tool operating on the vi- 
brating principle makes 7^200 up-and^ 
down strokes per minute. The chucks ad- | 
justable to make strokes up to one-eighth 
inch, 13 designed to hold a large variety of ^ ^ 
engraving needles, cutting knives, gouges 
and hammerSr Among the materials it will 
mark or cut are wood, leather, rubber, 
glass, ceramics, plastics and metal. The ^ ■ ■ 
tool may be used for marking or decorat- 
ing tools and machine parts; engraving or 
cutting designs on jewrelry, mstrument 
panels or glass; hammering reliefs in 
plaques, signs and ornamental objects; and 
for making clean cuts in wood, plastics, etc.^ 
to be inlaid. With special fittings, such as 
depth gauges^ uniform and accurate carv- 
ing can be achieved. A Comfortable bail 
grip makes it easy to handle and peiTnits 
positive control in guiding the tool. 



^INinety-nme percent of the weight of the 
earth is made up of only nine of the S8 
known elements. .-t , . / 

# VLi 
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SmciJI and hgiu^ini^ 

projects are mushraamin^ 
around the boiy factor^ei, 
aparlmenl$ are growing 
3-mallqr whiFfl rent bilk grow 
larger^ and Iho re*u-Ft is that 
more and fnarg people are 
making their fumilure do 
double -time. If a liviagi room 
ii la be alaa a bedmam and 
sametimei a dining roant, 
:■ the Fourtge mua-t be ma^kol- 
ly convertible Info a bed ot 
o buffer ar lamething Irlpi^ 
u^fuln And the tighter Jiv- 
ing ipaCe become ij eipeciab 
ly in Ihe big citre«^ the mare 
versatiFe H Ihc lurniilure 

bfaught chjI by Ihe monu- 
■focturers. At the Itipr "fpr 
exurnplej- you see a fireplace 
Ihol ii oIm a china cabinet 
wilh <iiiTiple ipace for flering 
odds and ends. Pull the bon- 
cfFe On the breakfront book- 
case (upper right) and tis 
folse front iwiaVDir diiclosing 
o matPresi an □ ralled'-up 
bed. The lave sePt (cenier) 
troniforms mro a ‘Thaise 

langue ar a single bed at 

the touch of a lever, end ihe 
decaFolive tobinaf rbotlam) 
hides iwin bed* until yau lum 
living FOoirt into bedroom 
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Even the space undor flie baby's crib Ts 
uriliied. Any hou»hclcliir kngv/i ih& 
VoluQ cf (tgrqge xpHsoOp sq Ea Crt: 

infoniS bed vitith pnt'enled £ho-fit huji^ 
on rall^r^ uridgrn^idlh^ pfpvEding room 
tpr sEnflng b^ddrng and equip menlt 

Ihif c<in&ale rable df ri^ght^ 20 inches 
dcEp, ^3 mchfti wide and ^0 inchei 
high^ is ane af ihe smalleil hitchen- 
erres yau"ll find. Open ihe decorative 
top and from ond you discover on 
eleciric kltcbenelhe, shelf cind table 



ViEilari will odmire ibe bandiome console/ below, agamEt your living rccm wall. Et aceupies a apoe* only 
13 incbes deep. If they stay for iupper^ they'll be surprised to see you pull out whal appeared to be a drower 
bandJe and bring out □ berveb seating two. Then you move tbe tobie oirt frooi the waJJ^ lift o leaf^ puEl out 
two end chairs, and add four more^ and eight persons can sit down at a tabfe now measuring 36 by 60 indies 
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Giant Navy Bomber Can Fly Atlantic and Back 




When it takes to its wings^ the Navy's 
140,050-pound hying boat “will be the larg- 
est flying vessel in the worId„ The winged 
battleship^ known as XPB2M-1^ built by 
The Gleiri^ Martin Companyp. has a wing- 
^read of zOO feet^ its 117- foot hull has two 
deeks, apd it can carry enough fuel for its 



'0 



HclUet ^Punished’ by Cannon to Test Nondenting Ability 



four 2,000-horsepower Wright duplex Cy- 
clone engines to fly it nonstop across the 
Atlantic ocean and back. It will carry guns, 
bombs and torpedoes^ The craft is Intended 
for high-altitude operation. Cruising speed 
probably will be about ISO miles an houTp 
with a top speed neai’ 200 nules. 




Steel headgear worn by 
E n^g j jUJ d!s-flr e guards 
must be able to '"take it"^ 
under a hail of antiair- 
craft fragments if they 
are to give adequate pro- 
tection. In one test, 
shrapnel balls are fired at 
the helmets to make sure 
they will not be so dented 
that the metal comes into 
contact with the head. 



Oynfi^r Arifig ifHl helti ni htl- 
irtit f**H Iti ability to ih»d 
ibhapa^l fragmanli with vafvty 
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AMERICA'S NEWEST 




BIRDS df WAP 
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htpiring pkfurt f4r nny Am«ric-Bii it tkii yhw 
of D fonnidiibli- Curtii» KDuf bomber nbow a I'nie 
of mighty nircrafl cnmcri of the United Stalei 
Nnvyr More epeed and mart ranga ore fealurei 
oF the laleil Haul hamheri 










By Julian Leggett 



I F SPELED and fire power are the keys to 
^ victory in the mr - — and mililaj'y author- 
ities agree that ll^ey are — the United States 
is being equipped to deal with any emer- 
gency involving the use of aircraft. 

Already fighting planes for the Army 
and the Navy are coming off the produc- 
tion line with ratings of *'more than 4CN3 
miles pel- hour” and aviation, circles whis- 
per of a mystery warbird with the long- 
dreamed-of speed of 500 miles an hour. 



H«-r« >f qriHS'fhvr qf th* Novy'i bi^ planetp q pqtrql 
bq-rnbfrn amidihipft frfm which 

qblVJTviitiqnh art madfr and gun» tlrHa 

Even the big bombing planes, designed pri- 
marily for loBcl-ourrying and long-range 
work, are being stepped up above 300 miles 
per hour^ One type, which went into pro- 
duction recently, is iiaid to be faster than 
most pursuit planes being used in the 
European slmgglCr 

Lessons learned fi^om air battles over the 
war zone are being incorporated into the 
American warplane^ with the result that 
newer types not only are fast but have 
awe-inspiring firing power. 
Instead of the 20-miUimeter 
cannon on British and Ger- 
man planes, two or more of 
Uncle Sam^s fighting ships 
are fitted with 37-mUlimeter 
cannon, in addition to .50 
and ,30-calibcr machine 
guns* giving them such 
striking force that engineers 
claim no plane ever built 
could withstand their full 
fire. And there is hushed 
talk that even more power- 
ful weapons may be installed 
in improved models of our 



left, center ffrUicfif and monac<K|ue 
r«r fut#lagfl i«ctwni 1in»d up in 
Nortit Aprurica n Avwdan plani 





latest planes. Indeed, one type 
now in production could be 
fitted with one 37- millimeter 
cannon to fire through the 
propeller hub, four 20- milli- 
meter cannon in the wings 
and two .50-caliber machine 
guns atop the fuselage^ just 
in front of the pilot. 

The 37-millimeter cannon 
is the most powerful gun ever 
mounted as standard equip- 
ment in warplanes. Its big 
shell, many times the site of 
a .Sfl -caliber bullet, can crash 
through the thickest armor 
ever employed on military 
aircraft; in fact, it could knock 
out most tanks in a low- alti- 
tude strafing. With the gun 
mounted in the nose+ or the 
hollow propeller shaft, of his 
^hip^ the pilot aims by train- 
ing his whole plane on the 
target. Firing tests have been 
marked by ama7.ing accuracy. 

In. the rush to develop fight- 
ing planes for defense against 
bombing planes, the striking 
power ol our own bombers 
has not been forgotten. Im- 
proved types of the “flying 



Cl^¥9vp la-f ibe nwe of U. £-. Army'* gigonHc Douglos ihPwi tw& 
of khe four £,O0O-hDri«p«wer <?ngin#E. Below, ruihinfi ouombly of 
pdvonc&d' troinino plane, the prodluction pacs n heing ofceleraled 








Deygloi d4v« fa«infa«rt and altaek bambs^n vn tbv Ip*I 
lap of their fnaniufoclvrin^ and Q^wniiblir javjnair 



Below, nslurat co-Tar pho^tograph -of p Oouglo* 0>^TB 
pndorgaing a tBil run af thfl Bagine* P^-ar p[^nt 



fortl’css'* can Q^rry several 
tons of bombs and have a 
cruising range of 3+000 to 4,000 
miles. Smaller bombing 
planes cairry 3,000 tq 4,000 
pounds of bombs, have a range 
of 1,000 miles and are armed 
for defense with a battery of 
machine guns. One type, with 
still less range and bomb Ca- 
pacity + is faster than any 
bomber in the air, except a 
few equipped with turbo- 
superchargen to give more 
speed at altitudes above the 
15,000- foot level at which this 
ship performs best 

Biggest of all the bombers 
is the SO- ton Douglas B-I9, 
which has far greater range 
and bomb capacity than any 
military aircraft ever built 
Its principal purpose,, how- 
ever, is to serve as a model 
for tomorrow's bombing 
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t Thil H iht "flying am- 
nal"— BfrtI Aircrafri P^9 f 
or Alracobra. U n pow- 
#Ffid by thv AMit^ linn 
wolodi cngin# be- 

hind piloft C4mp0rhii«nl 



as its speed is not consideied sufficient for actual warfare. / 

In its role of '"laboratory on wings" for the Army Air Forces,^ 

B-19 is n mass of superlatives; for instancep it has teen fitted^ 
recently with the largest de-icers ever built. Weighing 
pounds and totaling 2H7 feet in length, these overshoes for pre-'^ 
venting formatioii of ice contain enough rubber to provide de-^ 
icing prelection for 14 pursuit planes and they have six times^^^ 
tt^e area of those used on 21 -passenger commercial trsmsporfi j ' 
planes. The de-icing system is operated automatically, V 

Among the fastesl Army and Navy fighting aircraft in n pksnL Hi^h altiiudt 
today are the Lockheed Lightning, or P-38, the Bell Airacobra^^^^ ^ bfrconting 
or P-39, the Curtiss P-40 and the VoughUSikorsky,_AlJ-eairTfd^ 
six to seven mvles a mmtite. The Ldckheedir^disfihguished by 
twin booms which I'epiace the customary fuselage. It is powered 
by two liquid-coo Led Allison engines, each of 1,150 horsepowei\ 

The pLlqt-gupner rides in a bullctlike nacelle between the 
booms- Canpon and machine guns arc mounted in the nose of 
the nacelle. Turbo-supei'chargcrs maintain constant power for 
operations at 35^0CHl feep— nearly seven miles above the earth. 

The P-3a"sithrec-bbde pj'opcllers rotate in opposite directions- 












Tmpr l■‘H, pil’O't wHh fuM 
gear far liNaL* fti'lii'ud* 
periii»«ntal at Baeing 

rfr. 

a 

cind laere imperlanl 



Tbi? ii Hi¥ ifMfrdy Lacli- 
h««d lighi nin g — — 
whitb i« eni of Unde 
Snirti'i b«it fighrmg plan*&. 
It ift diiliflguiihtd by twui 
boemi. Twa Allil^ #n- 
ginAf propel il 

h I - ■ 
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Uncle rapidly ex* 

pending air forqes are 
eqiuppcd with majiy CurUss 
P-40 fighterB and improwd 
models of that ship. The later 
planes have more horsepowerp 
firepower and ^eed than the 
which has been free- 
dived — falling with motor 
idling — at a record rale of 661 
miles per hour — a mile every 
5r45 seconds. Curtiss has pro- 
duced a possible successor to 
the P-40 — the XP-46“which 
Is^believed to have a top 
speed of well above 400 miles 
per hour. 

Bell's Alracobra Uteraliy is 
a flying arsenal, boasting a 
cannon and six machine guns^ 
all of which may be fired by 
the pilot-gunner pressing a 
single trigger. The gun or 
guns to be fired are controlled 
by electrical switches. Al- 
though heavily armored with 
steel and bulletproof glass, 
the Airacobra can climb ver- 
Ucally at a mile-a-minute 
chp. Ldhe the Lockheed and 
the P-40 series, it is powered 
by the Allison Uquid-cooled 
engine^ which is mounted 
behind the pilot and connect- 
ed to the propeller by a long 
shaft. The 'Cobra has been 
dived at 630 miles per hour. 

EVLde of the Kavy is the 
Vought-Sikorsky filter, 
fastest in the service. A sin- 
gle-engine ship;. It has a cruise 
ing range of 1^000 miles and 
can operate efficiently at 
30,000 feet- Its fire power 
compares favorably with that 
of the Army's fighters. An- 
other much-talked-about 
Navy plane is the Curtiss 
scout bomber SB2C-1^ on 
which large-scale production 

CHilwr «f pog*f Twftt Filel Uoffd 
Clilid* Intptcit hug* 
landi«a e»aF ffw Novyi 
dhn t»DibH" buih by Ctfftiu 



Ajwfhtr Navy plaA«r umiI fui" 
4fa't*fwtwn and diva banb- 
mg b th4 Curtb* bip^na pawarad 
by a nina-cylludir ituDol *rtglna 




ipading lltp% bombing pliino fmm a imnll truck oipodofly doiignod for handling bambi. Th* 

bofnb b«t^ ar+ bang ngonod to rvcaiva th* oxplwv*. Ubd* Sam'i i«rply of m^hini bvmb^n it grwwi^ 

Ls about to begin. Compared to previous Co ugoUdated's v¥rsiou of the Heavy 

planes of the same type, it is 100 miles per ^ — - 

hour faster, carries twice as many heavy 
bombs— all transported inside the fuselage 
—has WO miles greater range, stays in the 
air 4Vi hours longer atid has twice as much 
armamentp giving a fire power greater than 
any other single-engine naval plane. After 
the Navy^s airmen saw this dive bomber 
go through its paces, they signed on the 
dotted hne for an initial order totaling 
S50,000,000, y 

Latest of “flying fortress” 

bombing planed is the B-l7Ej powered by 
four mighty engines that give it a range of 
more than 3,500 miles and a celling of about 
36,000 feet. Capable of lifting several tons 
of bombs across the American continent 
and halfway bach, it is manned by seven to 
nine men, Boeing, Douglas Aircraft Cor- 
poration and Vega Airplane Company have 
pooled production fadJities to turn out fly- 
ing fortresses in large numbers. The bomb- 
ing planes will be identical even to the 
point of interchangeability of parts, Sev* 
era I ^ther manufacturers are contributing 
to the' program through suboont 
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Co ngoUdated's Version of the 
bomber is a four-engine warplane with a 
3, 000-mile range and a bomb capacity of 
BpOOO pounds. Its top speed is above 300 
miles per hour. Better known is the Con- 
solidated patrol bomber, due to a ship of 
this type having played a leading role in 
the successful hunt for and subsequent 
destruction of the German battleship Bis- 
marck. In British sea patrol work* this ship 
has a crew of ten men — three pilots, an 
observer, radio operator, radio mechanic, 
flight engineer, flight mechanic, gunner 
and flight rigger. The pilots share the re- 
^naibllities of navigation with the ob- 
server, There is accommodation for four 
men on canvas bunks in the cabin and 
during an around-the-clock patrol, hot 
meals may be prepared cn a small stove. 

Always the men on duty in the pilot's 
cockpit or in the transparent “blister” 
amidships scan the seas for enemy subma- 
rines. At the flrsi sign of a telltale plume 
of water from a periscope, the pilot dives 
and releases powerful depth bombs, while 
the radio flashes the submariners location 
to warships and merchant ships. 














T Thit liin# Df Daufikit fa-wnbart 
■flC4uragkn.gr tine* It r*pr#i«n 
mof4 addilign* 1o Am^rinjri ae-rlt^ 
forcei. leni uF thsuiandi of piariei 
— ^?ird* of war— will bi praduevd by \ 
thii ^unfry withEn twolv* monlhi X 
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Two of the outstanding 
medium bomberjs used by 
the Army are the 
B-2G and the North Ameri' 
can B-25, both fast and ca- 
0 "\pable of carrying 3^000 
^ ^4p000 pounds of bombs. The 
J r Marti n is heavily armed with 
j ■ ^machine guns and has leak- 
,j:^^proof fuel tanks and ar- 
Appm4n b4ikiH tvppiitd wiib exyten Jitiored cockpits. Martin also 

producing its “181” bomb- 

Higiht m pliarii whKh can % , t-T .l- i_ ™ - 

di'imh tbs lub^iTrataiphtr*, Wstfl j ---.^^ the British. The 187 JS 
lh4 lin« 1*adinp frem l^nli I4 aach^ driven by two 1^350- bor^^ 
men. ThS» i* g nuiural cftlor power aiT-cooled engines, 

^ . North Amer Lean's B-25 has 

“3 two lJt>Q “horsepower en- 
gines* tricycle landing gear 
and calls for a crew of five. 






Th* lign pF iht AEracabra-^ 
a wa-rfliflg; 14 any 
plafl^ in pilol 4nc4prElpr* 



The American counterpart 



of the DB-7s which have 




been extj^emely active in the 
British Royal Air Force re- 
cently under the names of 
“Boston" and '^HavoCp” is 
Douglas' A-20 attack bomb- 
er. The A-20 is said to be 
materially faster than the 
DB-7, which is reported to 
be faster than the German 
Messer schmitt 110 pursuit, 

{CentinuBd re T 76 ) 






Screen Car-Body Covered With a Plastic Coat 




Ftemeworif pf lybing — v 

fcr ihe wo& 

ihirough rhe icre«n e^vpiflng 
bvfprp pLaiiit uvifri-irtg had 
bpiiin appiind. Car Hw‘ilhabj:l 
prdlruding fenders- was dc- 
limned by ihe builder 



Finished car ns it appi^nn afJar meowing <ant af 

plastic which Farms a firm band Wpilh thp wit-e m#sh 

Spi'eading plastic over a base of ’wire 
mesh was the novel way in which Ray 
of G rosse P‘oLntej_Mi^., completed 
the body of his homemade automobile. 

same inelhod offers pdssibi lilies in 
fashioning the bodies of toy I vein ides and 
even the upper structure of ■ small water 
era ft- Using a standard ciiasf^Sn tlic build- 
er made a frameivork of steel tubing, 
inch square. Tliis he covered jVvith 20 -mesh 
wire sc^eening^ attaching it }^y drilling the 
tubing Hiid inserting self-tapping screws. 
Alter being hammered and bumped out 
with a rubber mallet to fo^m ihe desired 
contour, the screen was coated with ethy l 
cell ulose plastie having the viscosity of 
heavy honey. This was applied with an 
ordinary calking gun fitteiJ with a three - 
inch nozzle^ w^hich spreail a thirL ribbon 
that filled the meshes. This operation was 
repeated until a coat M«i lo inch thick 
covered the body. The rcof was left thin 
enough for the sun to show through, but 
not quite transparent. The entire job re- 
quired some 500 feet of steel tubing and 
300 square feet of screenirk. Tubing was 
bent on wood forms having diameters of 

DECEMBER, JS+t - T ^ 
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<o1kirtQ gun u»4d far ipraudiud pla»1ic 

six inches, 18 inches and four feet. In bend- 
ing the 20-foot lengths on the four-foot 
frame, the ,spring-back of the tubing was 
found to produce an actual six-foot cur\'e. 
For wnndow's* Plexiglass was inserted into 
channels^ the windshield being bent to 
proper cur\^ature and sei'caved into posi- 
tion. Headlights and rear window' open- 
ings, being flush with the body, were cut 
til rough the finished body and clear plas- 
tic installed in the openings. 



tLW rite to the firms listed in the Where- 
to-Buy-It Utdex, page 4-A, to leam more 
about pi'oduets described in this magazine. 
Say You Saw It in Popular Mechanics. 
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Streamline Designs for New War Machines 
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Thi'ec new weapons — 
torpedo boat that can fly 
away after firing its ex- 
plosives, a streamline 
■^baby” tank and an ar- 
mored motorcycle — are 
^ suggested in designs pre- 
>^pared by George Walker, 
induEti'ial and a u tomoti ve 
stylist, as means of in^ 
creasing striking power 
and mobili ty of America's 
fighting forces. 

The flying '"^mosquito 
boat^’ would be capable of 



Three pew war-^mohing devices, m vis- 
uciliied by Oeiigrter 0^07*50 Welker; 

to|p^ CQimbipallcm larpado hccil end 
ptpno; Eaft, armPred mPlaT^yde, >Cind. 
ri^hl^ m.kle^a^ntknyte "baby" tank 



skimming across the water’s surface at 110 
miles per hour with three torpedoes, each 
weighing I32OO pounds. After discharging 
the 3j&00 pounds of projectiles at an enemy 
warship^ it would rise from the water and 
fly back to its base at a speed of 250 to 300 
miles an hour. Although unable to get off 
the surface until after the torpedoes had 
been fired^ it would outperform present 
mosquito boats by far, Its crew of two 
would operate the craft and a 37 -millime- 
ter cannon protruding from its nose and 
machine guns located at the leading edges 
of the oddly shaped wings. The engine and 
propeller would be located at the rear. The 



crew’s compartment would be covered with 
a clear plastic to give full visibility. 

Another of the Walker designs calls for 
a streamline two -ton tank— a mile-'a- min- 
ute machine powered by an eight-cylinder 
engine. Its scientifically designed surfaecsr 
made of ciirved steel stampings^ would de- 
flect shells and bullets and also reduce 
wind resistance, resulting in more speed. 
It would be armed with a 37 -millimeter 
cannon and six machine guns. A thick 
plastic lining to cut down interior noise, 
leather paddling to absorb shocks as it 
bumps over rough countiy and special 
shock-absorbing helmets for the crew are 
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other features- One ad- 
vantage of such a fighting 
rnachine is that it would 
lend itself tq production 
ifi vast numbers. From a 
mihtary standpoint, It 
could be used for speedy 
thrusts far ahead of slow- 
er vehicles of the armored 
divisions or for lightning- 
like sprints aimed at out- 
banking the enemy. 
Hand-in-hand with the 
baby tank would go the 
third machine designed 
by Stylist Walker, the 
armored motorcycle , A 
three- wheeled rear-en- 
gine vehicle capable of 70 
miles per hour, it would 
be covered with a tough 
steel '^fuselage” extend- 
ing as high as the dxi\rer*s 
shoulders and clearing 
the ground by less than a 
foot, thus protecting 
wheels and tires from 
bullets. The upper shell, 
covering the heads of 
driver and his teammate, 
would be of clear plastic 
such as is used in the nose 
of the modem bombing 
plane, giving full visibil- 
ity and also protecting the 
crew from wind and bad 
weather. The second man 
in the vehicle would op- 
erate a fixed machine gun 
of large caliber^ although 
the driver also might do 
the firing if unaccompa- 
nied. The driver would 
wear a close-fitting steel 
helmet, fitted with plas- 
tic-lens goggles, which 
would protect his head, 
most of his face and even 
his neck from rifle and 
machine gun bullets. 
This formidable machmej 
like the midget tank^ 
might be employed on 
dashes by large units far 
into enemy territory. 

The Walker designs are 
being studied by military 
authorities^. 




Fifteen-Foot Lightning Arrester 
Guards Generator at Dam 




Ri^gvr rldirta lightning ei it ii iwufig inlw pnittion 



Lightning will slab hanrnlessly at the 108,000- kilowatt 
generators installed at Grand Coulee dam. because its fury 
will be harnessed by a scii:es of "special llgiitning arresters. 
Thi’ee such 15- foot strings will guard each main unit. A 
rigger rides the aiTester as it is hoisted into place. 



Armored Side Light for Trucks and Buses 

Housed wililfn an armoi-ed casing, 

a three-way side light available for ^ 
trucks or buses is sturdy enough ^ 
to resist breakage from ordinary 
sideswipes. The lamp memberj.^.1 
made in one piece of rubber, con- ^ 
fains three jeweled lens- reflectors 
of orange, red and green which may 
be interchanged to meet various 
state regulations. The unit has 
openings toward the front, rear and 
side so it may be seen from all di- 
rections, Two lights are required 
for each truck, one on each side, and may be installed 
through the wall ahove the rear wheel or near the root 
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Shaded area of map ih^-wi thq region 
fNihed bf ihe California tuna flovV 
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Sfitly-^Diinif **fwa pale furta^' i| 
puHvd aboard by Iwa-fnan tanm 



Francisco were lost last winter because 
they caught too many iellyfish in their 
hauls of sardines. The jellyfish make die 
cargo slippery and when the ship rolls in a 
big swell the cargo slides to one side. Wa- 
ter pours aboard and the vessel sinks. 

Jellyfish are not the only perils o£ the 
fishing fleet. Two big tuna 
clippers turned over and 
a third was lost with all 
hands because the big 
live-bait tanks on deck 
made them topheavy. 
Some such tanks hold 100 
tons of water and many 
' boats have been redc- 

* signed to keep them sea- 

^ worthy in rough weather, 

* Once a tuna boat crew 
was so busy hauling in 
fish that they kept storing 
the catch in one side of 
the holdj expecting to 
equalize Ihe weight as 

* soon as the fUhing ended. 
Bu t a big swell shifted the 
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HERE'S nothing dangerous about 3 
^ ^ dine, and a iellyfish is as harmL 
creature as there is; but put 
^ ^ gether and you have a combination that 

J can sink an SO-ton fishing boat and drown 
r^jlts crew* 

^ " Eight sardine boats working out of San 
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Joad even farther to one 
side and the boat listed 
and began to ship water 
through it^ open cargo 
hatch. The stern was un- 
der water and some of the 
men, in life belts, nailed 
the hatch cover down just 
in time to prevent more 
water being taken in. 
They weren’t out of dan- 
ger yet because the boat 
was still on the verge of 
capsizing. Starting the 
main engine, they steered 
the ship in a tight circle, 
utilizing the tipping tend- 
ency of the tui’n to offset 
their list until they could 
move some of the fish to 
the other side of the hold. 

The big modern fishing 
vessels of the west coast 
cost upwards of $120^000 
each and are provided 
with every safety feature 



Thru frihe-rmen pull in a ICK^paunei funp w’rth thrwi oHnch«^ to 
lh» leudar, Tk« hoalc ii harliltt^, when the fith hiti d«ck 

'Semetimei tKa entire crew linei the rai^ 1«Hirt9 fhu bPat run ifielF 
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t M^lbl grfiting P* filling 
plalf^rm bulwerk of 

b uwo-iK s^Ep rolli 



Aftor thi lookouti ilghi HiK, 
O’lhor ship* in tkt hihTii^ 
flA*l eprv itofilied by radio 



science can devise, but 
deep-sea fLshing still has 
its liazards. Collisions at 
full speed in the dark ai^e 
one of the dangers of 
fishing for sardines. 

These fish are netted aft- 
er dark in the dark of the 
moon,, they are detected 
by the phosphorescence 
that they stir up in the 
water. Hunting for such 
schools, the ships run 
without lights to prevent 
reflections from spoiling 
the lookout's vision. In 
such circumstances they 
sometimes collide. 

There are two main types of offshoie 
fishing vessels on the west coast. One is 
the tuna clipper, a stout seagoing vessel 
of up to 120- feet length, that can cruise 
down to the equator and out to the Gala^ 
pagos Islands if fish can't he found nearer 
honae. Such a ship may cairy 30,000 gal- 
lons of fuel oil and cruise 8,000 miles on a 
trip. Live bait is carried in a big tank on 
deck and these small fish are thrown over- 
board to attract schools of tuna when on 
the fishing grounds. Once the tuna begin 
to strike, the crew starts fishing with poles 



and fines, using a feather 
lure that contains a 
barbless hook. It's hard 
and fast work, and as 
soon as a fish strikes the 
lure, the fisherman 
swings it up over the rail 
and on the deck. The 
barbless hook flies free 
and the lure is tossed 
back in the \vater. If the 
fish weigh 30 pounds or 
morCj two men tic their 
linos together and fish as 
a team; fish that run 60 
pounds each take thi-ee 
poles to a line and occa- 
sionally a boat finds a 
school of fish so large 
that four or five poles are 
used on each hook. 

Schools of mixed sizes 
of fish arc not only an- 
noying but dangerous 
because if the men are 
fishing singly for 30- 
pound fish and there ai^e 
some 150 pounders in the 
school that take the 
luresp the big fish usually 
wins and pulls the fisher- 
men overboard or tears 
the lines and poles away 
time after time. There is 
one story of a boat that 
lost all its poles and Lines 
and had to cruise around 
in search of poles that 
might be floaUng on the 
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water before fishing could be resumed. 

Somewhat smaller tlian the live- 
bait boats are the purse seiners that 
take fish hy surrounding a school with 
a 2jl00 foot long net and then drawing 
the bottom of the net together with a 
purse line to prevent the fish from 
escaping. During the winter months 
the purse seiners fish for sardines^ 
using small mesh nets, and change to 
to the lai^ger tuna nets during the 
spring and summer. 

Depending on its size, a western 
fishing boat is powered with a 200 to 
400-horsepower Diesel main engine, 
in addition to a smaller auxiliary en- 
gine that drives the electric generator, 
pumps, and refrigerating units. Most 
of the boats use a combination of 



Ihh hu^B turt^ wai wughl m th« 
nvf c^n QrM Irip Hi« CalifQTnki 



^ Ttin it ¥lfh Herber, Lei Angeliij now 
ctoiiiiBd lo be Ihe greoleit fiihing pe^ 
in th« worid. The tube in Ihe fsre^ 
girounil t$ ufed te lead crnclced in 
in ihe heldv ef fbe Irihing viiseh 



Tht penguin wP* caplured 

by D mefflbfir of a lur^a 
on a viiir le the lauHiAm iftkanda 
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cracked ice plus either brine or am- 
monia refrigerating systems to keep 
their catches below freezing. 

All of the fishing fleet skippers use 
radio telephone for emergencies and 
to keep them posted as to w^hich boats 
are catching fish. Most of the vessels 
are equipped with aii-plane-tji'pe 
compass to take radio bearings on 
shore stations and on other ships, 
Sonic depth finders are used as an 
aid to navigation and many of the 
boats have a small '^motal mike” au- 
tomatic steering apparatus that takes 
charge of the w'hcd for hours on end, 

(Curtimtifld to pugp 163) 
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Gun Applies Ribbon of Glue 
With Even, Uniform Flow 








fhv glue ^un luft d^wn itt -tlklc|^ rlbbun On ti board 

Disp<?nsing a smooth onc-inch line of 
glue without wastCj. a glue gun just put on 
the market eliminates mess and reduces 
labor cost. It holds two quarts of wet glue, 
enough for 408 lineal feet of studding. The 
narrow ribbon of glue that it lays is suffi- 
cient with slight even pressure, if self- 
bonding water-resistant glue is used, to 
bond permanently w'allboards and two-by- 
fours. Stoppers at each end make it eaey 
to clean the gun with hot water- 

Rocket Ship to Reach the Moon 
Must Be Five Miles Long 

Ajn^one seriously contempUUng a trip to 
the moon by space ship is advised by a 
Canadian scientist that a rocket vehicle 
capable of a round trip must be at least as 
massive as 29,000- foot Mount Everest. Dr. 
J. W. Campbell of the Univorsltyjjf Albesl^ 
reached ibis conclusion by mathematical 
studiqis. In a rocket ship+ the impulse 
would come from expanding gases. Mole- 
cules of gas would be fired away in a con- 
stunt stream. If these “bullets" of expand- 
ing gas had a speed of about a mile a 
second — tiyice that of artillery ^eUs today 

I 
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■ — Dr. Campbell calculated that for every 
pound of matter retuniing to the earth a 
miUlon tons would have to start out. If the 
returning portion w^eighed 500 tons, he fig-- 
ured, the mass required at the takeoff 
would be equivalent to a ball five miles in 
diameter. Nor would this take into account 
the mass required for steering controls nor 
the resistance of the earth^s atmosphere. 
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Fishbowl Is Illuminated by Bulb 
Mounte<i in Metal Band 

Now the Coiriniotiplace fishbowl may be 
illtiminated in cotnpetUiem with the more 
expensive Ughted aquariums. It is done 




Elefltfkc lamp in metal ring kalKei f^-ihhev^l In ligkl 



with a decorative band, housing an elec- 
tric light bulb, that fits about the base of 
the average fishbowl. Plug in the cord and 
the bowl takes on a sunburst effect that 
brightens the living room. 
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Geologists Fight nclergrohri(J Inv^^ of Sea 

, .i.y>U;f - 



Threatened with contain Lna don 
of its underground fresh water by 
inJikriUioii of sea water, Los An- 
gelfS is calling on engineering 
skill for ho\{Xr Tiie sea has been 
held at bay l>y a fault, or slippage 
of the earth's crusty which extends 
undergi'ound along the coastal 
plain and is impervious to watei% 
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However, rifts have now developed some- 
where along this faulty and, to make things 
worse, a Jowei ing of the inland fresh wafer 
level thi'ough domestic use has reduced the 
back-pressui-e against the fault. Two plans 
aie being considered to prevent the sea 
water seepage once the points of trouble 
have been established. One is to pump 
vast quantities of fresh water into the 
ground to restore the high water level; the 
other is to seal the fissures by forcing liquid 
cement directly into them. In their quest |[See index, page 4-Aj to find whore to buy 

of the location of the iiJUs,-U. fi- rieologlcal articles described in this magazine* Say 

Sui vey efTgineei s have beerf studyiqg^ tbo You Saw It in Populai' MechanicSi 



drilling logs of all the water and oil wells 
in the affected area, and the information 
about underground formations is being in- 
corporaled into a thi'oc-dimensional map 
in which the different types of geologioal 
structures are represented by arrowlike 
shafts stuck inlo a large table oil art of the 
district. In a further effort to trace the 
points of infiltiation. watei- from all the 
%vclJs is being tested for salinity. 
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^ Straamlm# Kpipliala -Esrri«f 
Iwo Tismi, 9nv ivpKid«F tb? *lh- 
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ROPING through your pitch-dark 
front hah tonight on the way to bed, 
let out a warwdioup . . . then liiiteni If you 
get back a short, sS^^zling -echo from the 
telephone stand in one second^ beam- 
echoes from both side walls in two sec- 
onds, and a long, solid echo fj-om ihe kitch- 
en door in foiU’ seconds, youhl realize 
you‘re about to siep on thatslippeiy Oi ieti- 
tal rug— and youhi walk around it. That's 
echti - na vi gation. 

Of course, you wouldn't use echo- navi- 
gation in your front haJlT because it^s too 
small to let the echo get started, but if you 
were a skipper on Puget Sound, you would 
prize the echoes bi^ause they vi-ould help 
to keep your diip out of trouble. 

The bat, flying througli dark caves, wtis 
the pioneer echo- pilot. Supersonic vibra- 
tions, echoing back to his big eaj-s, lell him 



T*p 9.k#r-eh ihcwt how odiQ 
from lew headLond comp^r^i 
le one from oppo>»!to higli 
bonk. Boltom ikeUh fhowi kind 
of lerrain which a lw&- 

lono Bchp whpri ferry whitlJti 



Soma chsft ctiDff -^^lereeth 
far bstler Short hie it 

workt bail in cloce quartern 
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iht «cho«i fihflr^i ihoi-ft forntatiant on each ?idOr N&l€- double^ ocKo from th* forked point 



exactb^ where the walls of the ca\^e ai'e 
located; he flies towaid the place which 
yields no ccho^ and thus darts through an 
opening. Human echo-pilots work in larg- 
er quarters^ but on the same system. One 
Puget Sound skipper captained a fast 
steamer for 30 years through sunshine and 
dense fog and was frightened only once— 



when his whLslle-cord broke while he was 
rounding a rocky point at full speed, in a 
pea-soup mist that made the shore invis- 
ible. It was as if he had been struck blind. 

Schedules^ and the need for maintaining 
them in any weather, gave Puget Sound 
skippers this amazing gift of steering by 
ear. Water distances are too great for 
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bridges — up to 40 miles — so the whole eom- 
merce of the region is carried cvei-y day 
by fast double-ended ferries. They travel 
IjDOOjOOO miles evei-y yeai\ to haul 1,000^000 
vehicles and 5,000,000 passengers, and they 
never lose sight of land except when the 
fog sets in. Then they can't tie up. They 
must hold schedule^ keep moving, or par- 
alyze the whole busy mtei national region, 
A 10-minute ferry crossing can save 126 
miles on the highway^ or reach a big island 
which has no highway access at all, so the 
ferries must shuttle reliably hack and forth 
the year round. 

In fog^ they “go on the horn." Sound 
travels through wet ait at about 1,100 feet 
per second. The skippers call it 1,000 feet 
and then divide by two, since the outbound 



whistle must sti‘Lke the shoreline and the 
inbound echo must retuiTi to the boat. 
Thus a one-second echo puts the shore 500 
feet from the pilot house; a three-eount 
echo means 1,500 feet clearance, and a 10- 
count echo, being nearly a mile, is the out- 
side linnit of a skipper^s interest. 

The feiTies regularly churn through 
passes 360 to 5€0 feet wide without ever 
seeing them. The skippers steer by ear, as 
accurately as by eye, and the echoes 
them through because the sound fits into 
the skipper's memory of the shore he has 
skirted hundreds of times in fine weather. 

A low coastline returns a '^sizzling” echo, 
while a high cliff gives a solid ''plunk."* 
The echo “scrapes" from a beach of sand 
(CeinttniUfrd le page 
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Locomotive Turns Fire Engine to Fight '^Blitz” 



Small freight locomo- 
tives liave been convei'te^I 
into fire engines to fight 
flames started by enemy 
raids along the lines o£ 
the 

England, Equipped with 
a ^TToot flexible suction 
pipe, these freight engines 
have steam-driven pumps 
capable of delivering a 
ton of water per minute. 
The pump is mounted on 
the rear of the locomo- 
tive. Special wrecking 
trains and fire and bomb 
cars ai-e also held in read- 
iness for emergencies on 
the British railways. 
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Camouflage Cape Turns Hunter Into Human Duck Blind "* i 



Putk-^blind deck blendi- wilh lurreunding landicape t« cancaaT th^ Kuntvr, 
bul doidi not intirf^re wilfi aiming the gu<i and ihoofing 



Borrowing a sniper’s 
trick of camouflage, a 
canvas cape now on the 
market peimits the hunt- 
er to weal' a duck blind 
on his back. Large enough 
to slip over the regular 
hunting coat and cap, the 
cape is fitted wuth elastic 
loops into w 
hunter fits branches, 
grass and other natui'al 
material to make it blend 
with Eui’rounding i ^ J 
scape. The cape aoesn 
interfere \vith shooting. 
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Projector Strip or Color Films or Slides Holds Six Transparencies 








Camera fans who keep their color trans- 
parencies in readiness for use in a projector 
are offered a combination file and projector^ 
strip that has space for six films. It is of a 
lape that will slide easily through 
the popular piiced projectors 
market. If it is desired to refile 
arrange them, the individual transpai 
cios may be removed easily and 
with others. Space for number] 

Writing titles of the film is provided 
strip. An attractive storage 
available, holds about 36 projector strips, 
or the equivalent of 216 Kodachi'omes. 
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Engine One Man L.an iiJ;arry 
Develops 130 Horsepower 



an Oan ^Sarrv body. One is a sr 



ssmall direct cuirent 
in which the cells act as a B battery. An- 
other is an alternating current wave ac- 
companying contraction of muscle tissue 
nerve liber activity. A third is the cur- 
\ rent used to operate the elech'ocai'diograph 
\in diagnosing heart ailments. The folJrlh^| 
lys T>i\ Schwab, is associated with the 
central nervous system of animals. The 
ganglia and bra in- cell tissues^ he exp lain Sj 
arc ever active eIecLrically+ never resting 
4as do muscles and nerves. Each brain cell 
does not actually beat alone but by a sys- 
tem of intei'connections they keep each 
-other stimulated to activity. These cur- 
'■rents have been recorded by CKtremely 
^■djftlicate equipment. 

i.'/j — 



J Lightweight Armor for Cockpit 
Guards Sky Fighters 



. 1i67-pcutid oirplan* 4n9Ti^« on 



Fewer pounds per horsepower are re- 
quired in a two -cylinder airplane engine 
■■■ - .developing .130 horsepower and weighing 
lOT pounds, which is not too heavy for a 
man to hold on his shoulder. Most other 
engines of the same power would weigh 
300 to 350 pounds. This lightweight powep 
by the inventor^ Al BemiettH 
test pilot and technical aviation adviser 
merely to prove his theory. Later he ex- 
pects to obtain 2,400 horsepower from a 
l,200-poun<i engine, or t%vo horsepower 
per pound. Weight is saved by putting two 
combustion chambers in each cyliiider. 
thus getting four times as many impulses 
as in the conventional engine. 

f'l i ■’ 



Pilots and fighters of United States war- 
'planes will be hemmed in by lightweight 
arn^or plate evolved by Breeiie Corpora- 
oLJlIiKabethT N. T3espite ils 
the metal is stronger and tougher 
most armor plate, which makes it 
specially useful in planes for protecting 
the men and vital parts from enemy bul- 
lets. X^rge plcites are bent to fit snugly 
about the scats or other jgoction^ of the 
plane an,4 so take up litlle., extra space. 



Body Electricity of Four Types 
Is Found in Man 



Life jitid death of man have bean found 
so closely associated with electrical activ- 
ity that scientists are tempted today to de- 
scribe the human being as an electrically' 
operated machine. Dr. Robert S, SchwaU 
of the Harvard medical school reports (trMl- 
ing four diHerent "lypes of electricity in the 
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Seven-Foot Wheel Traces Cosmic Ray Paths 




Wlia^l recordi only co&mH rays, pa&iing ihreu^h rim titid a^wei%i middle 



To verify and reJme 
certain discoveries ahout. 
what Is called the angular 
distribution of cosmic 
raySt a complect machine 
built by M^L.. Yeater^ 
graduate student uf 
Wa shington Universityn 
St. Louis^ Mo., counl5 and 
recordist hese rays only 
when they strike at an 
angle that passes them 
through the rim and 
aci'OSS the hub. Because 
of its appearance the ma- 
chine has become known 
as a ^Terris Wheel.'^ but 
instead of seats at the 
outer vim it carries 72 
Geiger-Muller cosmic 
ray counters each about a 
foot long. Aixanged in a 
straight hue across the hub^ one gioup of 
counters is connected in series to a group 
exactly opposite on the other side. There 
are 18 such series which in turn are eon- 
nected to an automatic register with 13 
counting devices located on a ghelE below 
and in front of the wheel. The upper half 
of the wheel rim faces a fan -shaped section 
of sky from horizon to horizon across the 
zenith, covering 180 degrees^ and thus each 
series of counters receives rays from a sec- 



tion of sky 10 degrees high. Rays that come 
in fTOm the side so they touch only counters 
that are side by side, do not register, TJius, 
the seven-foot wheel is expected to reveal 
the degree to which numbers of cosmic 
rays vary from different angles of ap- 
proach. There are 234 vacuum tubes 
mounted on the drum inside the outer rim, 
and almost many more on the rim and 
in the intiicate series of relays that carry 
the count to the panels. 



Four l^wis^Cuns Mounted Together Are Fired as One 




Thi* d*odiy 



ftlream of Eaad Dll' enemy flkpipn^f 



Killing power of the 
Lewis machine gun has 
been quadrupled by com- 
bining four guns in a sin- 
gle mount and firing them 
as one. This weapon, 
used by Britain's fighting 
force&i^ is smd to be effec- 
tive for a vai'iety of pur- 
poses, paiticulariy in de- 
fense against nircraf L 



C Write to tlie firms listed 
in the Wherc^to-Buy-It 
index, page 4-A|, to leam 
more about products de- 
scribed in this magazine. 
Say You Saw It in Popu- 
lai’ Mechanics. 
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SLIDE, BROTHER, SLIDE 



In a doijbh tiemr uied here to achieve a campFete alcf), poinll 
of fkh pra tomod in ware! ont|l they ore alrne»r touehina 



Fpitevt onef moif itrenmlined 
of d 1| torn* i* the TeWmcn'h 



By AJf Ingvar Hetugan 

Skiirtg InvlruEtorp Dovtd D. Sail nick Studio* 

I F PEOPLE who spend pai t of Ihe winter 
^ on skis knew more about what they 
were doing, they would get more pleasure 
out of the sport. After alh good skiing isnH 
hard to learn. The basie turns, stops and 
jumps ai'e easyn iVe taught thou.sands of 
skiers ajvd I’ve found that with proper in^ 
struction a slder can leaim all the funda- 
mental maneuvei's in a short time — often 
in less than a week. 

The whole trick is in getting stai’ted 
right. There is one right way to perfoi’m 
each maneuver — and only one. Stiangcly 
enough,^ the right way is always tlie sim- 
plest way. For inslance, take the matter 
of how to hold ski poles: 

Simply place your hands Ihrough the 
straps and grasp the poles, turning the 
hands go. that the points where the straps 
fasten to the poles are over the backs of 
the hands. In this position the strap binds 
across the I'led of the? hand. As no veins or 
arteries aj"e close to the surface in this part 



On^ tkp i* *rttirely pJf irt^v^ in kick turn. 

Psifr* jpfTivn^d Srt *n<i^ Hi' rflCr &id m kciFancmg 
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by AU-Yt^r C[ub tjl Sambcrni CaLLftiftkiBi 

Chiarlaf Proe-Tor^ dirqrtqr pf Yoi^rfiile Wirti«r Club, in one-pole junup in Yo^emita Moiicjicl Park 



of the hand^ the strap will not cut off 
cii'CuJatiorir Some instructors teach 
a hold in which the atmp is looped 
around the hai^d and thumb. Al- 
though thii? hold gives a steadier gi4p 
for speed skiicig, it is not satisfactory 
foi' the average skier, as the strap 
tends to bind across the bach of the 
hand, thereby cutting o|T circulation 
through the veins. 

Before describing the fiindainental 
turns, jumps, and stops, a word 
should be said about how to fait. 
Failing is inevitable — even the best 
skiers fall occasionally — but U need 
not be dangeiYsu-S. The first mistake 
which the inexpert skier makes is to 
liy to stay on his skis too long. In so 
doing he becomes tense and his 
weight shifts forward so that when 
he eventually falls, he falls forward 
and with hig muscles tight. There- 
fore^ when you feel that you are 
about to fall, go ahead and fall. 

Always fall backward, with your 
isk\ poles behind you and your skis 




Wr&ng wciy Id l^all find ^bfitlfim) f1^hl w>c^y. In ph^te^, 

nfilt sitis fife para LI end ihe tlci po^le^ are bdii-nd the Mir 



WRONG 
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JUMP 

TURN 



As your ski poles are bohind 
you, they cannot jam into the snow 
with the result that the butt ends 
jab into your body. Moreover, if 
you fall sitting on the side and 
back of your skiSn you can get to 
your feet simply and without 
changiJig the position of the skis. 
This is particularly imporUiitt 
when you fall on a hill or Other 
difficult terrain. 

Ill learning to Jump, stop, or 
turttn there is one basic law: stay 
relaxed. In this conncetion it is 
advisable to ski in a crouched or 
somicrouched position. Many ex- 
poi't skiers use an erect position^ 

^ Jump wUU ih* bedyj fwingjng iki» 
el rigkl eng)«i to diredion of lreiv«1. 

Is make a [ump fum f>or ^ 

fAethad af Ktj'ldiiiip it? pe1e for Gs- 
land^-BprLfng; llrtsp it IwLtled ab-S-LTl 
wtiitf eitd ot pole ikru^T inlo polvn | 



$ki pnl^ 91 vet TTieHimuin firmlieit 

ttrtd fortlifol, but h opl lo cut off sirculelion 
01 itrap binds boie thumb and 

back of bond. Con.lor pbolo shows mar* 
nalu^l wilh Jlnip birtdfng -ocrott hfrsl 

of hcindr oifoidli^p ratlrkTion of circulation 

Oemoti-ilrating iida itep ufed in climbing. — » 
Nate ihai- ihe fltk ore kspi parallel 

pai^alleL Attempt to fall in such a w&y that 
you sit do^TO on the t-ear and side of your 
skis. By doing this^ your skis will be kept 
parallel and will be raised off the snow. 
In this position they will not dig in. Be 
sure not to fall directly on the back of your 
skis. Should you do this, you would fail 
to stop. By falling on both the back and 
sides of your skis^ the weight of your body 
acts as a brake. 
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but for the average person the 
crouch is preferable. A ci'ouch 
aids in relaxing the body, and the 
position is such that the skier does 
not have so far to faU. The crouch 
also reduces wind resistance. 

Before taking up action turns, 
Stops, and jumps, the skier should 
learn the ''side step,” This is sim- 
ply a method for climbing steep 
hills. When climbing the side of a 
steep hill, lift youi^ upper ski and 
ski pole and place them about a 
step farther up the hill. When 
your upper ski and pole feel se- 
cuie, move your lower ski and 
pole up next to them. By continu- 
ing this process, an extremely 
steep hill can be climbed with ease 
and safety. 

Should you desii’e to change di- 
rection while climbing by this 
method, use the ^'kick turn.” To 
do thisj place your weight secui ely 
cm the upper ski and on the poles, 
which are thrust Into the snow at 



SElAraPE^PHUNG 



Tht* rntm^uy^-r ii ilntply a [uiAp eitla-rAd by th«^ pol«4 and 
kE yied la dfrar ebiTactai lea high far plain [umping 



either side and behind you. The leaver ski 
is then lifted oif the snowj swung complete- 
ly around, and so changed to the opposite 
dh'cction. The upper ski then follows in 
the same way. To execute this maneuvei- 
successfully, your body,, and particulai’ly 



your hips, must be flexiblCr This maneuver 
can ho used for turning when zigzagging 
up a hill. You use the zigzagging method 
of climbing a hill when the incline is not 
steep enough to require a sidestep. 

(Canlinu^d ta pag« 170|i 



Luagi Forger af vhi Echaol tn Toiemite Mptional Park demanc^rpli^f ^ pure Chri^lianidr O 
$pe(laCkildr mCfHauvtr for fhe ikier. hOw the body it employed lo making thfr turn 




eiifitD by All-Year Club q1 Sauihern CblEftKmib 
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Tree Ornaments Set Aglow 
By * 'Black Light” 



mabtt Chritlinaf 1r#B omam^nh glow 



1 



Made of fluorescent plastie, unbreakable 
Christmas ti’ee ornaments change colors 
and glow as though lighted iudividuaUy in 
the presence of ultraviolet light, A special 
electric unit supplying the ^^hlack” invis- 
ible light is fijirnished with the decorations, 
one being sufficient to illuminate an entire 
tree. Under the "'black” light, ornaments 
which were red turn intcj orange, the greens 
become an emerald shade, and blues 
en>erge as azure. 

\ u 



Treatment Speeds Peach Tree 
To Bear Fruit in Two Years 



Prodding Mother Nature by a new treat- 
mcnt for fruit pits^ Dr. W- E. C^merts of 
the University o£_.Ca 1 a for n i a -dzan make a 
^ peatSTTree” yield fruit in two years. This 
compares with three to four years under 
ordinary methods. Dr. Lamtneris removes 
" the kernels fi-om their hard pits and soaks 
them in a nutrient solution of agai% sugar 
and vLtamm Bi for three weeks, which 



hastens sprouting. They are then removed 
to clean washed sand, where they are kept 
moist for another Ihree weeks. By then 
the seedlings ai'e large and strong enough 
to be placed in soil- tilled pots. At nine 
months the plants ai'e set out In the field, 
and by their second birthday the trees start 
producing peaches. This tw^o-year breed- 
ing cycle permits quicker study of such 
characteristics as skin, and flesh color, free 
or clinging pits, and chilling requiremonts. 
Within five years more than 5,000 ci'oss- 
pollinated seedlings have been grown and 
studied at the Armstrong Nurseries in On- 



tario, Calif., w^h^ Dr. Lammerts has car- 
ried on his experiments. - 

Steel' l^l^des on Rotating Cable 
Bore Open Clogged Drains 



Razor- sharp steel blades spinning on the 
end of a motor-driven rotating cable make 
quick work of freeing dogged drains in the 
bathroom or kitchen^ qr opening steam or 
water lines. The cleaner is operated by 
an a.c., d.c. or universal motor with all mov- 
ing parts enclosed. It is built for efficient 
use in cramped quarters, and for thorough 
cutting and removal of all grease, hair, 
scale and encrustations from pipes. 




Di-awing ihowK ih^ §harp which ipin in ptpe 
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Gigantic "Cancer Tube” Controlled From Desk 




To carry forward reseai’ch into 
cancer treatment, which wag 
conducted at ihe Crilifornia In- 
statute of Technology from 
to 1938, a a^igantic X-ray tube of 
2,tK50,0fWJ vylls, almost twice as 
powerful as *^ny otSier '^cancer 
Uibe,” has been installed at a re- 
search and IrcatmciU center in 
Los Angeles, Calif. Th is tube and 



Ccnlfol dfrik f-af Iht gtdnl cincf 
four other "concur ivket" 



Hire El the- £,000,|MHE-vo1t X-rPf troolmvnl room, «tii:«ldod by iroiil wplls 

I- - . * . . 

''Dimout’^ Inst 



ftjur less powerful tulics 
aj.-& con (rolled from a 
large desk, with the oper- 
ator able Lo communicate 
with all of (he treatment 
rooms. Reinforced steel 
walls of the 2,000,000 -volt 
X-ray treatmortl room, 
that vaiT, in thickness 
I roan 20 to 30 inches, and 
heavy lead shields protect 
physicians and nurses 
ft'om dangerouii exposure 
to escaping rays. The 
10,000 -pound cuunt&rbaL 
a need ch a mber door closes 
by rising fi'om the #l<K>r. 



s^ad'of 



Rather than subject the civilian popula- 
tion of the United States to a total blackout, 
with its attendant tralTic dawgors, if 
should bi’ijig air raids to ^his 
Samuel G. Hibben, Direc^r of 

prop 



war 
countiy. 
Applied 

Lighting fnr p roposes in- 
stead a “dimout/^ If power were 

equipped with voltage regulating devicesr 
he says, street lighting circuits could be 



cage Regulators 

reduced instantly in event of an enemy 
raid so that exposed lights would pale to a 
red glow. He suggests that city polite carry 
shielded traffic lights strapped to their 
shoulders, that cal's and trucks have a 
white band painted around thetr bodies, 
with cat-eye slits in headlights and that 
all vehicles have small running lights sus- 
pended under the chassis. 



^ U^ vujt JxAM^ ^ ^ 
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OBSTACLE RACES 









c^. 






iik-a feotbcil-F man, iol-^ 
di#ri ort lough en-ed by 
roci4ig through a fiold oF 
Jires rait^dobov-e ground. 
In bdckgroundj- crchiin^ 
»^r€Oivi -on loddor* 

In arKT lEreniJDU& phoia^ 
af Phn ca Li 1 h a troin«as 

wtfh full equipmenl crawl 
th roug h I e n-f o o 1 pi pe i 
three feet m dvamaPor 

To moke a fonk borri- 

code drfficult for infantry 
ai ai □ rtaf^ 

work qF wiri^i li sPruo^ 
t^atwcen or heovy 

SLmk in the g/OLrnd 






T Port of the proceiiS 
of tgrnir^g a ci- 
vblLan inlo- a %qI^ 
dl-qr Eh tho U, Sr 
Army U ^ 
plechoie"' Ihol 
mokes him bnPh 
rough and agile. 
One absrafle an 
the so-uf^e ita wo- 
ler trap ten feeP 
wide crossed by 
swingmg ropeip 
Tanon slyle 



Jutt beyond o norro-w ditch^ the wl- 

Corne rp o bgcird Wall IWel^Ve fe-et 
ivQr this In d f^-W leC- 
knolled ropes 
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TRAIN SOLDIERS ^ WAR 




Add up oil those 
plus o trip Mp pnd down a 
IWflIvB-foot Icidde^^ and q 
furnp Qcx-Qii b iT^ni^h, and 
y*LF hip ye hod □ sireouou s 
day. A I right <■ group of 
soLdiprs make^ Ihc flnai ]unip 
from o sandbog bar ri cads 



Once oyfrp lh« -fence,, fhe 
^^oi^oe9 find onolher watsir 
hozoTcf. If ihey're w-qJl bol- 
ancH-d, it's no trick Jo cfoj* 
the cfeok on iix-fnch beuriK. 
Jf not— the penally is Iq-s* of 
dififoriCE^, and -vvel* fe-et! 



OJncJal Ft. Ei?1™ek ptiotQ 



t The >400-yard abuoide course oFFers liie infonlry- 
maf\ o- sample of tKc voricty of hazordi kc woo Id 
encQiinEer in a war campoign. Fkrst hurdle io llie 
race hs this lwe~fooT pile of logsj I he rough tabs 
are ahead. Throughout ihls steeplechase ihe sol- 
diers usually are equipped -with rifles and packs 
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Trae ip-ackiliKtt uie thii p^rlntilp- anoLy-xer fa learn li-^w laavei- breath v 

Dwindling imports of lung oil from China have spurred 
the U- S. Bepartmeril of Agriculture to stimulate domestic 
production of lino oil to meet defense re- 
quirements, In one investigation lo learn 
more about the tung tree's growth and 
boost its propagation in the Gulf states, a 
photosynthesis machine analyzes air 
"breathed’^ by the leaves. Used at a gov- 
ernment laboratory at Gainesville, Fla., 
the machine was developed by Pi‘of, J+ 

Heinicke and students of Cornell Univer- 
sity. Its glass tubes, called "'absou-ption 
lowers,” give it the appearance of a queer 
sort of pipe organ- Four of the tubes, sealed 
against outside air, ciraw by suction from 
^’^assimilation chambers’” what is left of the 
air after a leaf has absorbed some of its 
carbon dioxide. This used air is bubbled 
thi’ough an alkaline solution in the lower 



Small articles such as 
sun glasses, road maps, 
chewing gum and cigar- 
ettes carried by motorists 
can be stored conven- 
iently in a kit that at- 
taches to the visor by 
means of a strong clip. It 
is claimed the kit is an 
aid to safety as the driver 
can reach into it and re- 
move any desired article 
without taking his eyes 
oflf the road. 



Driver <ccin r«ach Info kiT mountad cn lun viiar and 
Inko oat ojticla without removing cye» from the rOnd 



Breath of Tung-Tree Leaf Is Analyzed 
In "Pipe Organ" Tubes 



half of the ahserptign 
towers, where all remain- 
ing cai'bon dioxide is re- 
moved. This is then com- 
pared with the carbon 
dioxide content of air 
drawn into the two re- 
maining absorption tow- 
ers which are open to the 
air and unattached to the 
assimilation chambers. In 
this way tho efTiciency of 
the leaf in carbon dioxide 
absorption can be deter- 
mined. The young tung 
oil industry, which prO“ 
duced but a single tank 
car of oil in 1932, has 
stepped up its output 
during the pa. 5 t year to 
over S,tW0,0[Kl pounds. 

i.ff^ — 

Handy Kit on Visor 
Is in Easy Reach 
Of the Driver 
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Sound Waves Plotted on Film Map Strata of Oil 
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At leflf itrip c4 Him ihe-wmg wovy line □nil the geeWgiftt'i IrantlgtiQn; st r^htj Hie intlrtfment btHinl 



Echoes translated to motion picture film 
su e the newest tool of the oil prospcctov 
hunting “black gold*" in unexplored fields. 
From a wavy line recorded on a graph the 
geologist can read the type of formation — 
oil^ water, or gas, sand or hat'd or soft shale 
— at levels as far down, as 12,000 feet. The 
method combines techniques of the seis- 
mologist, the sound expert and the movie 



carth^s surface sends sound waves deep 
into the ground, and their echoes, bounc^^ 
ing back as the waves enter various strata, 
are filtered, and amplified in a vacuum-tube 
circuit. The camera, in conjunction with a 
cathode tube, then records the sound vl- 
bratLons as a wavy line. Two men working 
the "petrologiaph,^* which is operated by 
six- VO It batterlesi can make a complete 
survey of a location in a half hour. 



cameraman. A special gun buried in the 

^ 9 fj 

*Tlying Fortress” in England Is Effective on Long Raids 








Well-ai-med to fight its 
way through the skies 
against hostile aiT^cr 
the American-made 
ing "flying for 
building up an enviaoie 
record in long-distance 
flights to carrj' out raid- 
ing assignments. The 
powerful fou]'- motored 
aircraft, used by Eng- 
land's Roy ’ * ■ "" 

Uiea in 
the sub-stratosphei^c out 
of reach of most enemy 
interceptor planes. 



Thi cabin in "Tlyini^ 

wliare ho-l r«<hpti&n h 
prvpar«d fc-r iTiflinv plan it 
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GAS BAGS ON PATROL 



T^XTRA "eyes aloft^' will help to protect 
Am(>riea’s naval bases and important 
ports under the Navy's plans to place 
nearly 50 blimps — nonvigid airships — on 
lookout duty as soon as they can be con- 
structed. 

Cruising about three times faster than a 
destroyer* a blimp can keep watch ovei‘ 
vast ai'Eas of home watersj patiolling an 
ocean lane 100 miles w^Lde while flying be- 
tw'een 500 £ind 1,000 feet high. Submerged 
submarines can he spotted easily and fol- 
lowed until a radio alarm brings surface 
vvai'craft to destroy the undersea raiders. 
This is possible because the biinip can 
hover, held up by the helium in the big gas 
envelope while its engines turn over too 
slowly to produce forward motion. Other 
work for the blimp includes deteeiioii of 
floating mines, investigating merchant 
ships from aloft and keeping an eye peeled 
for enemy warships and aircraft. 

Though slow diffusion of the 400,0CH1 cu- 
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Six^labad barrdgii btillilpon leeving han- 
gar al Wiiipfccf Lake hai«. 

e€lcer «xp3oining aj-hartg^mpTifs 
Ilf gandnle. iuipend«d l^^fipn-lh a blmp 
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hie feet of helium fiilinE 
the gas envelope, even 
after the bag has been 
riddled with bullets, re- 
duces vulnerability of the 
blimp to attack in an area 
^ infested" with enemy 
airplanes, like the Eng- 
lish Channel, the craft^s 
chief value lies in paLitjl 
of sea approiiches near 
home. For this duty it has 
a tup speed of 75 knots 
and a cruising range al- 
most as great as that of 
large seaplanes. Its cost 
is around $200,000 and its 
life five or six years. 

Training of pilots and 
ground crews for the 
forthcoming hUmp (leet 
has been in progress for 
some time under the di- 
rection of Capt. Charles 
Rosendahl, aided by vet- 




T iBcfder from blimp mciY ha uied 
far iiu<h apuralidTii ai Ifamfiar-- 
rtng mart from tbipi ta a blimp 




Blimp iti low wllh noio fanding rape* HKiondod will 

cErelft fiitid before coaf-lin^g in for ibo ground crow ta lofid! it 



f^orly milif of continunus catio-n e.ord, lied wilH 1B1.4S2 knolls 
fo-rm tp hold blimp "envelopes"' during inAation 
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blimp i;allx f^r mun ill ^cii mflik ta enter the bi^ 
CTivelape In iD^nifh. €if lealc^ and w«al( piacev in ih* bag 



airship personnel The 
Goudj-'ear eliisses^ sl^ij'ted 
ifi Lhe fall uf 1040^ includ- 
ed IS students who com- 
pleted ihcif coui'sc in the. 
summer of lt341 and thtlii 
became qualified to seek 
commissions in Lliq U- S- 
Naval Reserve. Anothei^ 
classj und a larj^er one, 
began training upon com- 
pletion of the fh’st. Chosen 
fj'om a large list of appli- 
cants fi'om the Gondycai' 
organ t7atif>]% most of the 
student pilots are college 
graduates with engineer- 
ing degrees. 

Watching a blimp 
cruise slowly through the 
sky leaves yoi-t with the 
idea that flying it must, be 
easy. Just the reverse is 
li'ue; m fact, the student 
pilots will Icll you it^'s 
more difiicult titan flying 
an ail-plane. First the stu- 
dent is required to put in 
ISO Jtours in ground 
elassesn studying such 
subjects as aerostat his- 
tory, from the first fi-ee 
balloon and its successful 
demo ns I rut ion in 1783 to 
pr&sont-day d eve lop- 
men ts; aerostatics, a 
study of the lift of gases,, 
the dei’ivatLon of iift^ ef- 



f Clmcup af piti!i-r& willi 

ta af I he blimp'*! iilllrumanll 

Blimp d«itiaatlrelin^ Kaw it ttm — h 

brought dowfi lo ihe surface vf 

cran airship ofTicers. TVve half dov.- 
en old blimps used, some of them 
dating bock to the post woild war 
period^ have been reinforced with 
three modern trainer ships — 13 
more have been undergoing flight 
tests recently — and a half doKon 
large patrol ships delivered at in-’ 
tervals during the past sum me r. 

At the siune time the Gwclyear 
Tiro and Rubber Company has 
been using its blimp fleets hangai's 
and other facilities at Akron. Ohio, 
and Los Angdes, Calif., to train 
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feet of temperature and 
pressure and humidity on 
lift, etc.; aerod^WnrijcSp 
tKc study of airflow 
around solid bodies and 
the forces and movementfi 
produced by such flow* 
turbulence, drag. lift, sta- 
bility, streamline formSr 
etc,, and other subjects. 

But at this point the 
student pilot is far from 
prepared to take a blimp 
aloft. He now goes to 
flight school in which he 
takes a comse in free bal- 
loon operation. This calls 
for seven free balloon 
flights of at least one hour 
duration for an acemmu- 
lated flying time of ap- 
proximately ten hours. 
One flight must be made 
at night and another must 
be a solo on which the 
student takes the balloan 
aloft himself super- 
vising the layout, rigging 
and inflation of tlie bag. 

The other course in 
flight school conceiTis the 
bhmpt the nonrigid air- 
ship, and consist of 200 
flight hours of dual in- 
struction and solo time: 
Here the student puts 
into practice a lot that he 
learned in ground school 
’ — operating the engines, 
maneuvei ing the big gas 



f Kprl diracler of Goodyear light- 

ar-tKon-oIr ichool, eKpl-^int cpDio- 
tion of o b1im|ii'* «n^irid 



^ Weird T. Von Ormnfi, fdmput haltft&FM 
explaining la-yout printlplni of a 
free ballaan ia o clctt Fn Oeedyear- 
hafigar. Free tmlltiantng ii tmight itu^ 
den-ti in lK« hhitip uhool 



f AfNr ^ hlimp htif Ifithdidr a ^riiiind crew ''walki" ll r-o iCi 
pArfable mail where ft ii fhewn bemg ucured 
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40 cubic yards of dirt 
tons, Tlic ti'aUoi’, sia 



Sliding TooI'Handle Hammers Tire Loose in Half Time 



Ovcrhflfid viow oF big Tbc two bmi from 

wbi^h 12§>tign Ic^ad iOf* diff ^nn bo -cluvnp<^d pr xprcpdl 



If you liEivc u mo 11 n tain to be moved, a 
ten -wheel truck and trailer built in Los 
Angeles is j’eady for the ]ob. This giant 
iimonil eartti movers is capable of cari-y- 

welghing up to 
lading nine feet 
rour mcjies nign, js loaded by power 
shovels and has two bins which can dunip 
theh loads insta titan eously^ or spread a 
fine layer r Tlie wheeb have “walking 
beams” to make travel on mugll terrain 
easy. The stx- wheeled semi tractor is 
IKnvered by a 22S-hoi'sepower engine 
^Hh fluid drive, which conlrob all oper- 
?ns including dumptng. Ail ten \vheels 
air brakes to stop the 48- foot 
freighter — which wetglis 25 tons empty — 
from its top speed of 35 miles ati houi’. 



- Delivering sharp blows at the w^edge-end 
^of the tool* without the use of a hammer* 
'c- a shock-type bead loosener removes tires 
^ in half the usual time. Sliding the handle 
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up and down* with the tool pressed against 
the proper spot, will free even rust- frozen 
tires without risk of damaging the tire and 
rim or injur ing the hands, due to a rubber 
safety grip by which the handle is oper- 
ated. The tool may be used without remov- 
ing the wheel. 

IfsJ. 

Plane Spark Ping Failure Told 
By Indicator in Cockpit 

Tests have been completed for the Navy 
by the U, S. Bureau of Standards on an__^ 
instrument panel indicatoT^whtch telb the ^ 
airplane pilot at a glance as soon as an^ 
spark plug faib to function properly. If the 
plug is shown to be too hotj it b pretty^ 
ceiiain that the surface of the insulator 
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has been fouled. This can 
be corrected by reducing 
the richness of the fuel 
mixture. On the other 
hand, if a spark plug be^' 
comes too cold, it is be- 
cause carbon has depos- 
ited on the insulator. 
Speeding up the engine 
will raise the temperature 
and burn oil the carbon, ^ 

? SI 7 

Kitchen Ventilator 
Easy to Remove 
For Cleaning 

Work of cleaning a 
through- the- %vall kitchen 
ventilating fan has been 
simplified by making the 
fan unit separate from the 
wall sleeve so it may be 
removed and inserted 
again wthout difficulty. 
The wall sleeve includes 
a vane type louver on the 
outside and a door on the 
inside i^vhich may be 
closed tightly when the 
fan is not in use. The fan 
insert is designed also to 
fit casings of panel as- 
semblies installed in slid- 
ing windows, thin walls, 
plate glass* or any steely 
veneer or fiberboard pan- 
el, so the ventilator may 
be moved fi'om one to the 
other as desired. It may 
be placed in either ex- 
haust or intake position. 
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Igloo at 20 Degrees Below Zero 
Tests Power Line Equipment 



Fsrt anA m4t4r ffin vinfilafor an eaiil^ rem^wd 



Compreutd^ir cirtua brvfvhqn fringad in kiclftij getting *ub-i«r9 l«»t 

Frigid, man-made weather, as low as 20 degrees below 
zero, exists in a new arctic laboratory where electrical appa- 
ratus designed for power linos is tested for its ability to 
withstand the rlgoi-s of \vinter. Into the 
“igloo” Westingh ouse c ij^inccrs biding such 
devices as compressed-air'ciriSiiit breakers 
which must give dependable performance 
even \vhen coated with ice and snow. Wa- 
ter sprayed on the apparatus forms a heavy 
covering of ice rivaling winter *s severest 
efforts. Two ^'peep hole^* windows pei-mit 
engineers to watch from the outside while 
the circuit breaker is put through a series 
of operations. The '‘winter chember"" Is a 
brick building 12 feet wide, SI feet long and 
24 feet high, and railroad tracks extend 
into the building for hauling heavy pieces 
of test equipment ki and out. The huge 
cooling unit operates on the same pi^Jnciple 
as a household electric rcFrigerator. 
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Totting 43 <iit ban-diox\dt exlln^ 
guifher ort blaiin-g g^ai^line 
Undef writer! Lnbar'aip^rlet 



iPorhat^i man will &ame day put 
4tut -Rre-i with c«und wavei. An 
auto harrt will blew eut a cafid^ 



Tbe wlie motefiir plwnv* Icerps 
a impM eKtirtgulfhcr m hh 
j-p pjolett vic-hieli;- DmJ gafag.fi 



\ A'lERlCA ha^ Jcarncd a vital 
' ^ lesson^ a lesson written in 
uracklin^^ red Hanies aci’oss the 
skylines of dozens of cities as 
warplanes dumped thousands of 
little incendiary bombs in 
swooping attacks that destroyed 
large areas. 

The lesson Is that a small fire 
cat! bo ci ushefi as easily- as a 
womi. But a few minutes of 
grnwlh will turn it into a raging 
red monster that can consume a 
terrible toll of property snd per- 
haps hfer before its appetite for 
destruction Is satisfies!. 

The first Nazi aerial blitzkrieg 
toolc London by sui'prisep not by 
unloading huge+ flaming bombs^ 
but hy scattering clusters of hun- 
dreds of little insignificant fel- 
lowsj most of which could have 
been snufEed out by a pall of 
sand, or a few buckets of u ater, 
Unfortunatelyp the sand and wa- 
ter were not available in stifll- 
cient quant ity and great sections 
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Firit el alL tend lenieene to 
neorett fire P^csrm box. lire 
can'1 be c|uenEhed while s4nBl1, 
tt'i a job far experti 
AiTifl^n Mutual UnlUlity las. Ce. 

of Lrtjnuon werts turne^fL 
into blackened washes. 

The English learned 
Ihe lesson in a hiiny, and 
loday bags of sand and 
bLitrkets of wafer literally 
by the millions aje ready 
dlrou^hout the city. Fac- 
toi'ies that had been used 
to produce weapons of of* 
fense bave been quickly 
sin fled into the produc- 
tion i>( « macbine for de- 
fense — lire exfinguishers. 

And now» even in the 
United Stales where a fii'C 
stai'ts in someone’s home 
on an average of every' 
75 seconds, people are be- 
coming fire conscious, 

Fire departments are 
studying reports, dia- 
Ejrams and photographs 
showing how to snuff out 
a number of scattered 
bla/es in a jiffy. Delega- 
tions of American lii c ex- 
perts have hastened to 
London to learn at first 
hand how to meet the 
new periL Volunteer fire 
departmenls are being 
organized in many large 
cities, particularly along 
the Atlantic seaboard, 



Whan fkre ertackj clalhlfiB^ o blankal con ba uiad vrry affectively 1c 
tma^her Kt'i dang«ravi la run whan yaur dalhei ara aftam^ 

Uari'f on indutlrisl bf»tavtr^ eai-bcn dioxide pouring from ihe wid« 
hoxiIb af hi* porlablo exlinguii-h«t a* ha batrl«» thi« rad rnonftar 
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A craih rrue^ an a Lang l&land 
«erbaa-dliaxida ^'laew^' ati a blei»n^ airplane fncTor 

- - Flfc&tp . Walter Ktddje & Ca. 



If kl can be dariie aafaly^ yaalc tbe fuel cantBinar 
away from rhe ohI eleve in fha avenl lira brank^ aul 



with retired firemen serving as leaders. 

Tlie great central educational organiza- 
tions which spend laige sums of money 
and engage hundreds of scientists and 
lecturers to teach about fire and fire haz- 
ards so you won^^t burn down your own 
home, arc beginning to sense that Amer- 
ica is interested in fire and this is the time 
to drive home a few simple facts about 
the I'ed monster. One of the most im- 
portant of these educational organlza- 
tionSj th^ Underwriters’ Laboratories^ 
W'ith head(^Uarters in (^"icago, )iaS had its 



Dafara slapping auf a ‘‘‘'drip'' flr«, 
bach yOur car awoy. A braam 
11 handrp an exlinggltliif infer 

Fheta. Und^E-vrLLen 

research engineers re- 
duce the scientific ti'utlis 
of fii'e to the essential 
ABC’s. America niay 
never experience the at- 
tacks which swept a large 
part of London into ruin^ 
but the Underwriters' 
Laboratories want you to 
learn how to meet the fire 
peril if it strikes at you. 

If you were to ask one 
of the laboratory scien- 
tists what to do about a 
fire in your home+ he 
would Eiskt “What kind of 
a fire?’' For there are dif- 
ferent types of fire just as 
there are difFerent types 
of measles and the treat- 
ment varies aecordingly. 
In fact, there are more 
kinds of fire than there 
ai’e measles^ but there are 
essentially only three 
principal groups and 
three principal methods 
of extinguishing them; 
separating the flames 
from the burning materi- 
al, cooling the burning 
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f Ftbinirts m a, frying pati tun bo imalhorod 

«|uielcly by elepping over tl u daso-trlling |pet lid 

Anc^lbor woy^ lo c|uoiieh burning (iipp^r l^ftj 

Es i-D xquirl carbon tElTachlarido cigciina-ll SiidD af pnn 

^ Fiiio ipta^ from Koi« coe1» cmd quickly kllk cj 3 firp 
ar^aund furnoc?^ h$pwy «ir?cim weuld ipreod flome^ 

Twd and nnp-half gallail fanm ■cjittingui'ibDr putf-ing 
Qtu^ d gcH^lLne bre in UndorwriFer& iebaratario-i 



malarial, and smolherin^ I he 
whole with rugs, blankets^ etc. 

A pimple scienlinc experiment 
lhat you have conducted thou- 
bands of times will illiiatrnte ihe 
separation mclhod Light a match. 
Blow hai*d on it. The flame seoms 
to vanish into tJiin aii% The fire 
is out. 

Aviators use this method when 
their motors catch hre^ either 
opening their (hrottles ’\Aide and 
sucking the hame into the motor 
befoi'c the flames generate more 
inflaiTimable gas; or by going info 
a stCE-^p dive. 

(Conllnued t-a pogc 17-8) 
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Weighing-In a Stratoliner Is Eight-Hour 



Toil of Sirololititr fhiipundgi 
from two i«l-i of ftcolo* -Fo 
w#i§hjo^. Top of firtr in 
pO$ilion, if- 50 ft. obovo flwr 



'i 

Checkins weight ihown by.^ 
two ¥eti ef l^jODO pound 
icplei und^r une of ihe huge 
-^heele. lofml weight wuf 
51r50O poundi 

i 



Graceful and easy to maneuver 
in the air, Slratolinei’s that the 
skyways become awkward and 
unwieldy v^hen brought into t]'ie 
hangar to be weighed. The pi“Ocess 
of weighing one of the gigantic 
queens requites eight houses with 
ci-eiv of 2Q men. To pro]^a]“e the 
ship for weighing it is sti'ippcd of 
all accessories, after which two 
sets of IS, 0f>0 -pound scales, reseni- 
bling the bathroom type, are 
placed undei^ each wheel. Sus- 
pOTuied from the hangar roof is 
another special set of two scales^ 
to whicli the tail of the plane is 
aUaehecl and lifted until the craft 
is held in flying position. In the 
case illustrated the scales wei^e tipped at 
31p200 pounds. To strip and weigh the 
T,W,A. fleet of five Stratoliners required 
80iThoiJr?of labor by the crew of 20, Unde 
Sam requires such weighing of Stratolin- 
erg empty once each year hecause he in- 
sists, for the sake of safety, that the gross 
weight should never exceed >^S,00D pounds, 
which includes all accessories, plus fuel 
and cargo^ as well as the weight of passen- 
gers and crew. Periodical changes in 
equipment for the comfort and conven- 
ience of passengers tend to increase the air 
liner^s weighty but keeping the weight 
down is a matter of concern to the airline 



because increased poundage means less 
pay load capacity. Engineers keep records 
of the weight of every item added, as well 
as items removed, so they can give accu- 
rate information on the weight of a ship 
at any time. Calculated and actual weight 
in this case varied only a few pounds. 

^tj ^ 1 

Brake Lining Cemented on Shoe 
Does Away With Rivets 

Linings applied to brake shoes by cement 
instead of rivets offer advantages that arc 
being investigated by auto manufacturers 
and service stations. With rivets absent 
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is possible to u&e the 
lining until nearly the full 
^ . thickness has worn away^ . 
tv It is not necessary to drill 
Q the shoes or drill and 
.^countersink the lining. 
The lining is applied un- 
der pressure to insure an 
enduring bond over the 
entire area, which it is 
believed wiU eliminate 
one cause of squeaking 
brakes. One company has 
developed an asbestos- 
fi lied strip mat er iai, called 
Uni-Fuse, containing ad- 
" heslvi for use in applying 
^ its brake linings. Anoth- 
Q er olTci's bj-ake linings in 
combination with spe- 
cially prepared adhesive 
under the name Perma- 
fuse. These products ai'e 
available for Use On new 
brake shoes and for re- 
lining old ones- 
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Saddle Bag Hangs 
Card Table 
On WaU 




Saddle bags especially 
made to hold a card table 
not only permit hanging 
the table on the closet 
wall, out of the way, but 
protect it from scratch- 
ing. The table can be 
slipped in and out of the 
bags without removing 
them from the hook. A 
pocket on the reverse side 
hohls the U^ble cover. 

nJi ii j.Mi. 




indicator tfanift n .1 rii|ht; hntln-m^ in Hnnr up ball 



Electrical Indoor Golf Range 
Registers Length of Drive 



Golfers may slam the ball in smashing drives or chip it 
witli an iron for a limited shot on an electrical indoor driving 
range which indicates the Icngtli of drives fit>m 20 to 300 
yards. Behind the target, a heavy canvas, there are four 
microphones placed so they pick up sound waves from the 
impact of the ball. Through a special apparatus, the sound 
builds up electi ical power which is shown on an indicator 
calihraled into yards. Greatest impulse is obtained at the 
center of the target, whci‘cas a hit to either side would be 
picked up by only one or two "mikes.” instead of all four. 
Stepping on a ti’eadle automatically tees up a ne\v ball and 
also resets the indicator to zero for the next shot. 



([Write to the firms listed in the Where- to -Buy-It index, 
page 4-A^ to learn more about products described in this 
magazine. Say You Saw It in Popular Mechanics. 
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BIG BERTHA$"^o^M. COAST 



Meet the Big Berth a j Fort 
Tjlden^ NflW York, At ihp vpper 
Is Ft jrow nr-g rigliF <|oiWrt 




(ha thrcsat ane cif the-ae lA- 
ineh giants that stand watEh 
alon^ t>}jt caast line. Able ttr 
ftfng a 2,000- poutid ahell agajnil 
a large! IS to 2S ntiles at seo, 
they must be handled by a team 
artilletyniB^n trained tn per- 
ffccf ton r d tn a I to Hl At upper 
riqhf, ^nnd raised ta signal ^'all 
ready/'' Is Ihe ozirtiulh setler 
wha ■'paints'’' the gun eletlri- 
cnllyj- his partner r^cards data 
received From the baltery cam- 
mander. At left, □ team *f ihe 
245lh Coost Artphery rails up a 
ihelli! dummy ammufiifion ond 
powdsr—it takes 700 ta BOO 
pounds of powder— -nre used in 
prsliminci-ry Iroining. B-eloW, the 
giin is cleaned with burlap- 
lipped rammer stav-s afler FirLn^g 
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ARTILLERY 



Al righr, lelephore 
opera lor gets signiC! l 
from battery ^om- 
mon^lBr's tlalEgin^ 
and gun i^ammandl-^ 

«r shouts Ih^ order 
^Tir'e!" Ond whipi 
h1l arm dawil 



Red ftag at obter^ 
vation poi-t waroi 
of firing proctioe as 
scfety detoil: 
watches hits qm tar- 
ge! towed by tug^ 
whkh is in conloct 
by two'woy rodio 



The big gun Es-trviped on 
lorge! eipctriccillyr hvf it$ 
rrew Icarni the- manual 
proicedure lo be prepared 
in event of meehonieal 
fallwrer One man kon- 
dle» the olDvatian^ on- 
olhqf tr-av&ric, upon or- 
dear's from commander 



Presiing this Eever fir«$ 
the Big Berfho^ and a 
one-ton sheN hortles 
from 50-foot barrel. In 
ths final praciicej shells 
Were fired from two gunt 
at ^O-ictond Inlervak 
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^Cloud'Top* Desk for Home 
' Is Easy to Move 



Deilc hai large iweepmg iop and iv eoiy fo 



With curved lines that harmonize readily 
\vith mG^t interior decorative schemes^ and 
having a large top to accommodate numer- 
ous papers and writing Tnatcrialr a cloud- 
shaped deak now available is particularly 
suitable for homo use. The heavy portion 
of the desk at the left, whore drawers are 
located, is equipped with rollers, whereas 
the righthand section is supported by a 
single prop. In moving the desk it is lifted 
at the Ught end and pivoted on the rollers. 
The cloud-shaped top fits the body com- 
fortably and there are no obstacles or sharp 
corners beneath to bump or rub against^ 
A built-in lamp is finished in the same 



i 



7 “ 



style as the desk. 
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Blind Use Hearing as ^Sixth Sense* 
To Avoid Striking Obstacles 

^ What has been called a ‘^sixth sense” 
possessed by the blind^ that enables them 
^*to avoid obstacles in their paths, was 
shown to be the sense of hearing in tests 
conducted by Dr. Karl Dailenbach of 
^ Cqimell University, Bliitth-subjccts as t,vcH 
^ as TaluidfbHcd subjects with sight aided in 
the experiments. They walked toward a 
^ movable wall and stopped as soon as they 
4^ sensed its presence, and then moved for- 






ward as far as possible without touching iL 
After many attempts, the sighted subjects 
equalled the skill of the bhnd in noting the 
presence of the waU. Some claimed they 
could detect the wall only when sounds 
were present, while others said they ^Telt” 
the wall. However, when heating was 
stopped by plugging the ears, each subject 
ran into the wall every lime, but they vrere 
able again to avoid it upon removal of the 
plugs. To test the idea that prcESUre sen- 
sations may be used in some cases, the face 
of each was covered by a veil of heavy felt, 
leaving the ears unstopped. This had little 
effect on the ^"obstacle sense,” since the 
subjects as a group were able to perceive 
the w^ll almost as accurately as before.. 

— 

Bit Wrenches in a Screwdriver 
Work at Double Speed 



Sit wrenches that fit spiral screwdrivers 
will drive hollow- head cap and set screws 
at twice the speed possible by ordinary 
methods. The bits are available m seven 
sizeSr Especially useful for starting screws 
in difficult places, they require only one or 
two strokes of the spiral screwdriver to 
make them fash 




&lti ihowtl fit fi^ht driven tp^l icrewdrmr 
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U* S* Welds Foreign Ships Damaged by Crews 




Wt^lding processes de- 
veloped since World War 
I are speeding tiie resto- 
ration of Axis-owned 
ships damaged by their 
crews in American ports 
before the United Statc.s 
seized them last Aprih 
Kepairs w^bich would 
have required three or 
four months wuth cast- 
iron welding rods can 
now he completed within 
a period of several weeks 
w-ith bronze welding rods, 
a sort of solder^ applied 
at much lower tempera- 
tures. Thi.s also removes 
the possibility of causing 
new injury to cylinder 
^valls and other vital parts 
that might result under 
intense heatr The work 
can be done aboard the 
vessels without removing 
the huge engine castings- 
Where pieces had been 
broken off and disposed 
of, ^‘patches” were welded 
into place- Excess metal 
is ground off to make a 
smooth' finish. It is be- 
lieved the mended sec- 
tion.s will stand up under 
use as w-ell as the original 



Phptd5 rhe tlfidc Air Pr-KlitcSa On-~ 

Tifip, welding U-iFiaped '‘'pelch'^ la replace piecii imaihed frcm o cylinder 
wall by thip'i crew. B-eltomr view cf teclien repaired by bnanEei weld 



Steel Shields for Army Target Range Deflect High Shots 






Shots fired so high they would miss the 
targets are prevented from flying beyond 



Shialdi sta[> HigKt of buHets aimed more 



the limits of the reservation at Fort Mon- 
mouth, Vtr, by overhead shields made of 
steel The shields, de- 
signed by Lt Claude V. 
W a dswo rdih Signal-Corps"' 
range oflicerH are placed 
so that soldiers fire from 
beneatli them. Any shot 
that would be more than 
a foot abo^'o the target is 
deflected by striking the 
shield and the bullet falls 
to tlie ground several feet 
in front of the marksman. 
The .shields safeguard 
people and animals that 
mav venture near. 
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MOVIES 

thaJL 

MIMIC 

LIFE 



I prcimtitic letne in mavie— combal-*^ 
flrig flamed ibsFiti un tiirplnne crash 



Wind, lightning tsnd insn mn^hirtes in scflno OTi pipwcr-line Fewer 
Colleen we ms n oisy planes oway vwliNe sound Ireek is racurded 



A T OTION pictures arc roach- 
^ ^ inj; the flesh- and-hlaod real - 
ism of living tsetors. Color film 
t'OniribuUng to the effect, stereo- 
phonic sound will heighten the 
illusion, tmd if and when the third 
cliniensionAl screen is perfected 
the rcpioduciion of life will be 
nearly compiole. 

The severest critics of motion 
pictures are the men who make 
them, TechnicLiI experts of the 
studios, banded together in the 
research council of the Acadciny 
of Motion Picture Arts and Sci- 
ences, are studying nev- ways to 
make bcltei' pictures. 
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So mid recording and ropra- 
d action are increa^iing in fi- 
deJity, the latest step ahead 
being the adoption by Para- 
mount and other studios of 
Bne grain positive film stock. 
Formerly imuch of the clarity 
and naturalness of soundi as 
recorded on the fine grain 
negative film* was lost in 
transferring the sound track 
to release prints. With the 
new fine grain release prints 
the original sounds are repro- 
duced much motti njitui'^lly 
and at the same time the char- 
acteristic and bothersome 
surface hiss is vanquished. 
The fine grain film also pro- 
duces a better visual image on 
the screen^ giving more vivid- 
ness to the picture and pre- 
venting the streakiness that 
sometimes appeared. One re- 
sult is that more front seats 
are now usable in the thea- 
tersn Another is that a return 




Trav^Eing wifh canvas shelter la th# camera 

A/^aunling d mOvie- ramErc on Deriding Qf far air lha1s< 
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Gmh-I^PD rnTcrfipliant a^ifiS'eilA akil 
fill lound «xe«pl thcjl Ifcm drr«clien 
in which il \f pciinT«4 

Sdund mDChlnnl by m^-dnA d-f wlnkh ^ 
kajf o dei^rt or more lound tracks 
may be combined inlo one 

to the oversize "^rtindeui" screen 
that was tried about 193 Ut using 
double -sized film, now becomes 
possible with fine gi’ain film of the 
standard 35 mm. size* 

The sound reproduction equip- 
ment of many small theaters, the 
best that could be obtained at the 
time it was installed, is U>o crude 
to transliiLe fully the added quali- 
ties and naturalness being ob- 
tained from sound tracks on fine 



Arronging ligb^f ipF (liming mirt- 
i&lur* itfinfl- In i+pp m alien 



grain film. Improved 
speakers will have to be 
installed before all the 
benefits of tlie new sound 
tracks can be given the 
audiences. 

Stereophonic or third 
dimensional sound will be 
the next developmentr An 
actor's voice should fol- 
low him as he moves 
aCi'oss the scene or away 
from tiio caitiera instead 
of emanating as it now 
does from a fixed sound 
soui'ce. The ^^fantasound’* 
equipment used in Dis- 
ney’s “Fantasia” has this 
thi^e - dimensional q u a 1 - 
tiy to a remarkable de- 
gi ee and as many as 90 
loud speakers must be in- 
stalled in a theater to give 
the full effect. Thhj is too 
expensive for ordinary 
productions. Members 0-f 
the reseatch council arc 
u'orking on a stereophon- 
ic sou]id system that em- 
ploys three micropbctics, 
one to the left and one to 
the right of the camera^ 
and one in the back- 
ground. Each microphone 
unda it 
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picks up on a separate 
sound track and each 
sound track is reproduced 
in the theater through a- 
separate amplifying sys- 
lem and speaker. The' 
triple track on the film 
takes up no more roojn 
than the present single 
sound tiack, and the ar- 
rangement of the speak- 
ers in the theater is such 
that an actor's voice seems 
to follow him as he moves 
about on the screen. 

The stitdios ai^e looking 
* forward to the time when 
• tlioy wiU use color for all 
pictm’es^ Hij^h costs, one 
present drawback, m^iy 
be reduced with the de- 
velopment of a color film 
that uses one film strip 
like Kodaebrome instead 
of the present system in 
which three separate col- 
or films are superimposed 
for projection* This would 
meet tho objection that 
lack of sharp detail and 
outline sometimes occurs 
when the three strips of a 
coloi" film arc not in per- 
fect register. 

(Ci^nttnyed lo- page 166) 




f Hduling ikip vn 

!&lfieet cil C^nlur^ Fqj< 



^ Engineer t-ftn-loet 

an newljr ptirfecled si^und pr&- 
joctor Ihfll Jisndlei special ftim 
9n whkh are three iounA 
Iraqikt, arvd ane «QntrQ! track 
which trecjaenc^ oftd 

ampliacation and csnlr^li the 
^peahaf-i frem whicli thp saMnef 
will cerhc in theoler 



Warnpr B-rPs. crew flfm-i m 
eirplanc aiquradran^ in PciJan 
1 
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an Opponent 






iho fri^re 
whkh capture balk 
by ibu player OFvd let 
Ihom. drup iniu o 
i<] be fed back ta 

i 



I 

For fi tennis iifai' tiler 
and trainci% a Pasadena 
man _ha^ invented a mc- 
chanical opponent that 
strokes the ball back at 
net height with a topspin, 
just as in actual pbiy, 

Tlie player bangs balls 
into a two-piece backstop 
made of fish netting 
snaiwl in front to trap the 
ball and kcnep it from bouncing back U\ (he 
court. Then the ball drops through the 
snares to be caught in a trough and carried 
by a chain conveyor to a conduit which 
delivers the ball to a small revolving wheel 
called the "tosscr,” This administers the 
-bounce a ball would normally take from the 

f <2 a.0 _ 

Explosive Force of Big Meteor Enough to Destroy City 



ground, and to.sscs Ihc ball into a ’’stroker 
wheel, which strokes the ball back to the 
player. Tosser and stroker can be regu- 
lated to retuin balls at various speeds and 
directions. By using several balls, practice 
can be made continuous with the stix>ker 
flinging out a bail ever>' four seconds. 



^ Small whflel of 

end af coitdijrt prcki 
ihe ball cjhd bounces 4t l-a 
"itrafcer" wh^el, whpeb 
iJicISv-Ert il f[j thv pluyar 



Scientific studies of a 500 -ton meteor that 
fell neai’ Pittsburgh, Pa.^ in the evening of 
June 24, reveal that its explosive en- 
ergy was sufficient to have caused a catas- 
trophe, perhaps destruction of that entire 
city. This conclusion is given by James R. 
RandcJplv&t"- and Dr E. P. 

Henderson in a paper published by Smith- 
sonlarT Tnstituliop. From testimony of 
many who obsefVed the celestial visitor, it 
is computed to have been (raveling at 
45,000 feet a second m the upper air and 



about 1^000 feet a second as it neared the 
earth. At about 12 miles above the earth 
the meteor broke into two paid^, according 
to observers. Applying Complex mathe- 
matical fo^mulas^ it is determined that one 
fragment weighed about 103 tons and thq 
other 410 tons. The farther the object trav- 
eled before hitting the earth the more of 
its substance was burned away by the in- 
tense heat created in its contact with the 
air. Since neither of the two large frag- 
ments was found, it is probable that they 
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were completely burned up befoj-e l each-r y One-Man Fire HoSC Holder 



ing the earth. However^ states Mr. Ran- _ 
dolph, if the big meteorite had come%^ 
straight down instead of at the long slant j 
of a 31 - degree angle, it could have reached 
the earth i\dth a lot of it,s structure stiU 
jntactr In that event, its mass would have 
struck with an explosive energy estimated- 
as equal to that of 10,000 tons of TNT. 
There would have been fexv survivors if 
the meteojnte had struck Pittsburgh, the 



Is Anchored to Soil 



scientist^ 



ile riimit 



Juvenile fumitiire "Grows Up* 
As Child Gets Older 



Some of the problems of furnishing a 
child's room can be solved with a new line , 
of juvenile pieces that “grow up'' with the 
child. Besidest they will withstand abusc^ 
since the surface, consisting of a special 
plastic on which the Rnish is photographed 
in linen^ is scratchproof , dentproof, water- 
proof and fireproof except under exti’eme 
conditions. The furniture comes in pairs 
so it is the right height when the child is 



‘Firtmtin MOiidt h^lcfvr Id f^Dv higTi-presiune ha%e 



One fireman can control a high-pressure 
-■hose when the nozzle is anchored to the 
ground by a new holder* The portable 
holder weighs 17 pounds. The fireman 
stands on its base, ivhich has pointed legs 
that Fire driven into the soil The hose can 
be s^vung through a complete circle while 
in ihe holder. 



Plastic 



may bft Uttd iingly or OtismbEed at ihawn 



very small. As he grows up, the pieces ai 
placed one atop ihe other, making a single 
unit just as tall as his dad's furniture. In 
the combination shown here, the bottom 
piece is a toy and clothes chest; ihe top a 
bookcase ’with a special drawer for hand- 
Rei’chiefs, gloves and so on. 



kept clean and 
free from snarling 
^in a handy “nest” 

■ jmadc of plastic of- 
fered in led^ white 
^;,and lilue or other 
.^^color cum bine- 
tions. The holder 
is built like a cage^ 

_\vith a flat bottom. . ^ 

j^arrow plastic "hoops” that curve ai ound ^ 
^the hall of yarn are held in position by rib- .’li 
r bon strung thi'ough slits. These hoops fold ' 
■flat when not in use. 



C Write to the firms listed in the Where- 
to “Buy ^It index, page 4- A, to leani more 
about pixjducts described in this magazine. 
Say You Saw It in Popular Mechanics. 



DECEMBER. 

.7 






■i ■ '! 



% * 









71 



4 



















L£X^, 



/.-■Ilm-' 



LpI'I 7£| 'l'ypi^ bx^g,Qn t^nl i$. 
p rQwldg-iJ with winiJ>^vir$ whiifb 
prBvfl-riJ the- pptrtiit fr&m bo- 
CQniin-^ p-nnkky in confificviicnt 









GUARDI NG^HEALTH,^ uU 



IN TIMS of wai'p dyctoj-s 
^ lij5va t\^'o ennrmou^i 
tlirust upon thEMfo^ and are 
unable io meet the challenge 
by readily training new per- 
sonnel as do other sei-vices 
and industries. 

e ta^ks are to keep 
population* espe- 
ujciiiy ttiose workin 
senlial Industrie 
health than ever — for no na- 
tion is easier to defeat than 
a sick nation; and to keep 
the army in the finest phys- 
ical condition, and cai^e effi- 
ciently for battlefield wounds 
Sind aibnentsH 

The American doctors are 
far more ready to meet this 
challenj^e now than in 1917^ 
for two reasons. They have 
a nation-wide organization^ 



Using a iherapeuliB X-rey machine 
Id trior Ihe dreaded gas gangrene 
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V-BlcmvtQr tvilt □ fcink cf -sitid for fuitlaee vanlilci--- 
li<^n <■$ jt horkonlalfiy acrosi ^-urface 



DEFENSE AR 



Studying X-roy plpivf wilh tt4^rq«plkal viewer 



the AiTn^rjcan Atisociaticm of Inrfuiiirtal 
Physicians ^ici Surgeons^ who se solo 
function is to maintfiin the health of 
industrial workerg^ and they have 
made innumerable strides since the 
IelsI war in controlling many once fatal 
itij uries and diseases. 

In the last wari the death rale for 
epidemics and illnesses was onen mous. 
Even If the normal annual toll from 
such causes is deducted from the tolaJ+ 
we find that more American soldiers 
and civilians died fron . illness, brought 
on at least in part by diaotic condi- 
tions, than wei’e killed and wounded 
in action, Amcrkan ^'doctors are now 
organizing to prevent a repalilion. 
The government IiasIfoiTncd the Divi- 
slon of IiidusU iEil Hi=jgiene of the Uh S. 
Public Hcaltli Service to track down 
possible epidemics end industi'^ial ill- 
nesses before they ptart. Thirly-one 
stjites have brancli offices, and many 
large cities have sub- uni is, under the 
di]-eclion of a physician, and stafTed by 
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]f IhiF patient'^- Only ti-fllpctictiFP ? pDfalyEDcl diapkireagm^ 
he can eelucilly walk uhi^yl wilh ihit anw lypa pdrieble 
iron lung^ eixriying 111 llphl, bptlfri‘y»4pc-rtitEd mo-lor 
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Si-^Klifi^ iHe X-ra/ vi«w»r, which ofTerc ihirci 

affvcr. Ona pf thr fwO X-raj^ pEptp$ It p* upp^r 

industrial hygiene engineers. Their duty is 
to find situations in industry where hazards 
to hc&hh arc created^ especially those in- 
dustries which play impoi tant parts in war 
preparations. Industrial ailments fall into 
thi'ce genel^al classificationsi and science 
has presented the medical profession with 



piccisio]! machines^ not in exist- 
ctiee dui-ing the last war, which 
tell exactly where dangers lurk,. 
First of these classifications is 
dertnatUis — skin inflammations, 
often followed by infections, which 
may be as serious as mustard gas 
burns, and just as crippling to mil- 
iUiry efliciency. It results from the 
improper handling of lacquers, 
solvents, acids, alkalis^ distillates 
■ — a general group of skin irritants. 
Sprays of these substances should 
usually be applied In a propeidy 
ventllak-d booth, with the opera- 
to]“ standing outside. Often pro- 
tective clothing, such as gloves, 
goggles,, and coveralls are neces^ 
sary. Tiitlks should have a spe- 
cially constructed surface venti- 
lation, u'hich draws fumes away* 
Inspection is made by a device 
called a velometer^ which reveals 
whether ventilation is adequate, 
Ajiother leading cause of in- 
dustrial illness is dusL This is 
subclassified into toxic dusts> in- 
cluding lead, mercury j etc., and irritant 
dusls, induding silica, all types of abra- 
siveSs and asbestos, winch cau.qcs asbes- 
tosis. If these are allowed to leak into work 
rooms, respiratory and organic poisonings 
and iiTitation^ result. Production must bo 
so arranged that the toxics and irritants 



left 



New baking machinei tpeed manufacturff of foot cod Gof indicglor loiti taxie fumoi f ro-m a pa mi i^ray 





are blocked off from the workers, 
or otherwise carried away. Some 
are ti-apped or carried off by vcn- 
tilatioTip others can be controlled 
by mask^ still others by wetting 
down. 

Cai-eful dust counts^ taken with 
devices called impingersp will al- 
ways reveal the presence of these 
substances in danger zones. A 
measured sample of aii- is taken^ 
and the volume of dust is captured 
in solution. Analysis reveals the 
kind of dust, and the amount of it 
in breathable air. If it is exces- 
sive! correction of the working 
conditions must be made as rec- 
ommended by the industrial hy- 
giene engineers. 

Third general classification of 
industrial illness is the toxic sol- 
vent, including such substances as 
benzol, toluol, chlorinated com- 
poundsp etc. These are as lethal as 
military gases, more so+ due to 
their use in enclosed places. Con- 
trol is effected by methods similar 
to dust controU^xhaust ventila- 
tion, plus periodic eheck-ups 
with combustible gas indicators 
(though the gas in question is not 
always combustible}. 

War would find the soldiers 
themselves receiving the finest 
medical care in history. Countless 
Inventions and great medical 
progress will take much terror out 
of battlefield wounds and illnesses 
Contracted through hard living. 
Today's knowledge and technique 
might have done much for the 
14,000 who died of wounds in the 
last %varp the 23,000 who died of 
sickness, and the countless who ^ 
suffered physical disability. ^ 

GaSp for instance, was the su-™ 
preme terror of the World War. 
Masks have reduced its deadlitiess, 
but it is still bad enough. How- 
ever, doctors aj-e now able to give 
prompt, efficient treatment which 
w\]l ^ve the lives and health of 
many gas casualties. Principal - 
tool for this job ig a new iron hmg, 
that can readily fee carried any- 
where. Since paralysis of the dia- ^ 
phragm caused many a gas death, 
(Certinued to 192) 
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"Fire Swatter’^ Helps Save Crops 
In Air Raids on Britain 




Guarding Britain’s fields in harvest time against 
fireg started by air I'aiders is the duty of every per- 
son in the harvest areas. The most effective extin- 
guisher used for the crop fires is a beatei' resem- 
bling a tennis racket mounted on a long handle. 
Lai’ge supplies of these, along with other fll^e fight- 
ing equipment, are distributed about farms, ready 
for smqtherjng flames caused by inccndiaiy bombs, 


Circuit Breaker in Plug Guards Tools 

Protecting electrical 
powder tools, appliances and 
small motor equipment, a 
circuit breaker plug auto- 
matically shuts off the flow 
of current w-hen an over- 
load threatens to bum out 
the motor. The plug is re- 
set easily after each break 
by flipping up and lower- 
ing the lever located be^ 
tween the contact prongs. 
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Motion Pictures Made on Phonograph Records 
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Translating light into sound and 50und 
into electrical waves, engineers have suc- 
ceeded in transmitting motion pictui^es 
across the continent by radio or land wires. 
Still experimental^ the method was devel- 
oped for the rapid transTnission of news 
reels., for television wire network? and for 
identification of suspected criminals. Home 
movies reproduced from ordinary phono- 
graph records instead gf fSlin arc one off- 
shoot of the technique. In transcontinental 
ti ansmission testsn it took about a minute 
to send two feet of motion picture frames, 
with practically no loss of definition^ The 



Upp^r (flfe KPnn«T trflFiifpmU cnovte ini3g« (nt*i 

pul»ftfat art viilan-and-Mund d^b, ihewn 

balow. Right, tom mochina plpying saund movJe diikk 

movie images are transformed into vibra- 
tions that cU’G then recorded on i\ disk, 
just as sound vibrations are recorded; the 
record then may be played back through 
a television- type circuit, using a high- 
frequency pickup and a cathode ray tube 
to re|3 rod Lice the original rUm, The trans- 
mitted image can he enlarged to an IS- 
hy-24-inch screen. To prevent flicker, 
several parts of each frame ai’e scajined 
sLmultaneciusly* At the presciit stage of 
development a ten-inch disk at 100 rev- 
olutions per minute produces a fraction 
al>ove a minute of screen vision. A sound 
track on the same disk is synchronized to 
produce the pictiu'c^s sr>und accompani- 
ment. Backers of the “radio vision” ma- 
chines look forward to ultimate full theater 
projection from the movie records, and 
similar projection of home movies and 
films in coin^perated machines. 

7 7'^)! 

U. S- to Grow ''Imported” Crops 
Cut Off by War Blockade 

Preparing to pinch-hit for France, Italy., 
the Balkans, Japan and other countries, 
growers in Florida are experimenting wuth 
foreign import crops which have been in- 
teiTuptcd by the war. With the coopera- 
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Twenty-ton locomotives that are driven 
like an automobile are buzzing along rail- 
roads at army camps and poats around the 
country^ hauling soldiers and freight and 
fuel for army planes. These midget *^auto- 
locomotives^^ are gasoline-powered, with a 
clutch drive. They can haul trains of 10 to 
15 regulation freight cars at average speeds 
of 15 miles an hour. One of these ''mos- 
quito” engines runs on a narroxv gauge 
track at Fort Dix, N, J., where it hauls sol- 
diers to and from the rifle range. One uso 
of this fleet is to move gasoline tank cai^s 
from the main line to the storage point. 



CelEulQr rubber life fadett it fvU of gat bl/bbtos 

Rubber that is twice as light as cork is 
used in h new lifesaving jacket adopted by 
the U. S. Navy, Sponge rubber^ which it 
resembles, is formed of cells that ai’e lai^ge- 
ly intercommunicating; but the cellular 
rubbc-i“ of the life jacket is made of cells 
walled off from each other, each cell con- 
taining a tiny bubble of gas. Ten times as 
resistant to water as cork 
or balsa, it could never 
absorb enough vrater to 
cause it to sink. Experi- 
ments are being made 
with this cellular rubber 
in pontoon bridges and 
life rafts. It is already 
being used in selfsealing 
gasoline tanks for air- 
planes, and as a heat in- 
sulator under the decks of 
“mosquito” torpedo boats. 



Ihlt b»motEv4 t*r¥*t Forr Dk rifle range 



d Write to the firms listed 
in the Where-to-Buy-^It 
index, page 4-A* to learn 
more about products de- 
scribed in this magazine. 
Say You Saw It in Popu^ 
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tion of the State Experiment Station at 
Gainesville, Fla., the Everglades area is 
trying to raise French endive, formerly 
imported from France and Belgium. Sev- 
eral other Florida growers are investigat- 
ing the special small varieties of tomatoes 
used in making tomato paste, formerly 
brought from Italy. Then there is sage for 
seasoning, from Greece; mustard and tur- 
nip seed, from Japan; and teasel burrs, 
from France^ used in American mills for 
combing wool. All these, it is believed, can 
be gro%™ in Florida. Papidka, once im- 
ported fi'Oin Balkan countrieSr already is 
gi-o\vTi in Louisiana, South Carolina and 
Calif or nia^ and one seed grower in Florida 
is raising 1CH3 acres of spinach seed which 
foimerly came from Holland and Denmark. 
— 



Army "Mosquito” Locomotives 
Are Driven Like an Auto 



^Bubble’ Rubber Life Jacket 
Is Twice as Light as Cork 










4 







^ ^4jLXcI rUA. 



TRY THESE 
ON YOUR 
FRIENDS 



On this thfi peigt Qi^pbsrE^ are 

wme tpmple trkki fhciT wi(( iQk* car* 
that lull rn th& nf(er-d inner con- 
vfl'ridti'prir in circle, h one 

iPpp \n a ificlt iJipiP Hw^rlci oulomat'- 
ieciHy^, Eighl gbfecl^ ■^ow^([ (if any 

dinner tabl*^ ate piciced In fj'ani 
perforirrer. Somean* is aik^d 1g think 
of or^y objeclL Perform&r begin a lap- 
ping I he ob^ecl-s with a knife nnd thn- 
person is to spell siFendy the nam^ 
□f the chosen object, a letter fnr 
ogcb lop. Whan itpelling is complet- 
ed, the person »ays "'tlop.'' Curioits- 
ly Ihp object louchod by the knife at 
Ihe word -""itop" 41 object thought of. 
Here ia the secret; p-erFormer taps any 

Iwc obieets- fira-E^ thiz-n: continues top- 
ing in this order—!, cup? 2^ fork; 3, 
apQQn; 4,4aucgr; 5, osh Vroyj^A,. mctichf- 
box; 7, cigoraM-(?; 3, lalt s-haker 



left, top 1o boSfgm, It vonithing knife tricfe. 
Napkin: it> drapod over lefi orm; knife it 

hE^ld in light hand (lcip)r Wfinn nopkin li 
shaken open, knife hnl Van[shii-d [ccnEo-r). 

Secrel ts fovgobd in pharp: when 

knife is hrdden behind napkin^ \t Is pushed 
up ihe left cool sleeve of performer 
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"f Eufning cigcrette, ploced in nuftlc olf 
is to r\iE myileriDU^Iy Ot 

perfo-rmef's command. Then cigar- 
etle onct ihe bottle cire poi»Gd cirovfrd 
the toble for ej^ommation by the gocils 




t 

Secr^r -of bew itched ti^aresre Is 
shown in this sketch. A le^iglh of 
bldck Ihreod, wiph a plm at one end,- 
Is Wound around coot bution -and 
pin k atuct on inside of cooJ until 
racdy for Ifl-clcr When no one if 
le-okingH pin ii ponhed into end of 
cigoreltej which ihen \i dropped 
into neck of botlle. BomU k mo^ed 
for word oniil thre-nd fupporli the 
cigareltpr then moving boule back 
oirtd forth tnuics cigareil'ci lo rise 
ond fall. Tritk should bs performed 
onfy under dim hghl^. When dgor^ 
etPr ond bolPlr ore- bonded o round 
lahlen pio is pulled pul' to drop in 
ypMf lap 

Rfghb lop to buiSrgiTi, on eosy motrh 
Prick . Twn rtintithos org lighled, then 
one If held a&ide in verlicol poi\- 
tfon while o-lher in hojlzonlol posU 
lion is blown out. Unlighred end 
pf burning match IS touched lo 
hood of smoking molch {center) and 
horiipntol molch relightf {bottom) 
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simpJy taps the blister qt th^ faoU^nn 
bati&O'- to break the glass and re- 
lease the electrolyte. The battery is ener- 
gized ^vittdn a few second^^ 

F £ 

Precision Camera for Roll Film 
Adapts for Cut Film ot Plate 

Built with the precision of the fine min- 
iature cameras but producing a picture 2 V 4 
by 3^4 inches in si^c, the newest camera of 
Kodak line takes ordinary “620” roll 
or, with its accessory back, is adapt- 
able for film packs, cut film or plates. View 
and range finder are combined in a 
compact unit on top* or a ground glas^ 
viewer can be installed qn the back. The 
view finder is designed to give parallax cor- 
rccLion automatically. There is abo a spe- 
cial aiTckngement for focusing when infi’a- 
I'ed film is used, since infrared light focuses 
at a different plane from other light rays. 
The range finder measures the distance 



upraottd w*td li thot 14110 bodiet wh*H 

Iti hartdEe H relgnt* th* s-priFig 

There's no stooping necessary with a 
“rifle” weeder that grasps the weed, with 
its six pointed prfings and then shoots it 
right into the gardener’s basket. A trigger 
in the handle releases a strong spring that 
will shoot the weed eight feet or more. 
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[ Noiideteriorating Dry Battery 
Dormant Till Cell Is Broken 



Sighling w»lh f rsunil glcitt vhwtr Ensl4intHd «n back 

manually setting this distance to coincide 
with n red mark on the diaL Double expo- 
sures cannot be made unintentionally, 
since the shutter, once released, will not 
operate again until the film is wound into 
position f 01 the next exposure; winding the 
film automatically resets the shutter. There 
is a delayed-exposure mechanism built in, 
and the camera has a cable socket and 
photoflash Eynchrqnizer* The lens lias 
eight apertures from £32 to £3.5, and the 
shutter adjusts from bulb to 1/400 second, 



Its electrolyte segregated in a glass cell 
at the base, a flashlight battery ju.st intro- 
duced will not clcteviorate during storage. 
Thus it is ^^lways frosh ^'h'hen sold, and the 



ElftcIfaJft*- of new balfary h ugregafad in ike bai-e 
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Automatic Pin Boy Sets ^Em Up in Ten Seconds 




Nimble as four pin boys, an au- 
tomatic pin setter invented by a 
Mkineai^oUs man will clear the 
alley and set 'em up ready for the 
next bull in ten seconds. At the 
player^'g end of the alley there is 
an electric board operating the 
system. If a player rolls a spare, 
for examplep ho presses buttons- 
representing ihg ping left stand- 
ing; tlien the sweeper clears the 



T0|tp huHifi-tii «PK4tpandhng ro pint knackfrd 

down^f pint inie tfia mageime from cenvAyer b«1l 



in 



alley, the “spare*' button is pressed 
and come the proper pins 

for the second roU. If there is a 
strike^ the s^veeper arm clears llie 
alley and down coma the ten ping 
from the magazine. The pin boy 
has only to keep the magazine 
loaded lAith pins after the con- 
veyor belt has picked them up 
from the alley, and one boy thus 
can attend four or more alleys. 



I 

i 

'd 



LigKt ^am Against Clouds Measures ^ei^ing for^A^ Pilots 

Two gcie ntist$ at ^ile'Nalional W^tSe^^evjce breaks up 

Standards have''fouiid a Way ifjf measur- the beam into short light pulses. The de- 
ing the height of cloudy to assist aircraft tector is an. electric eye connected to what 
pilots in landing safely duH^^g thick wcath^ 
er+ The “ceiling” is trianglillated by means 
of a flashing light beam, ni^ht or day. At 
night the vertical beam is projected against 
the cloud, and from some disi ance away the 
angle of lines to the beam pi ojoctor and to 
the spot on the cloud is m«surcd and the 
ceiling easily calculated, daytime the 



is essentially a radio set tuned to the light 
variations. Pointed at other clouds the 
electric eye does not re^ond, but it reacts 
immediately when pointed at the pulsating 
signal, and the height can he measured. 



CTo learn where to buy commercial prod- 
ucts described in these pages^see the Index. 
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Twin-Seat Trainer Bicycle 
Has Two Rear Wheels 



vantages over the long, single roller in 
pressing down and smoothing out cover- 
ings for walls and floors, flexible wood and 
oilcloth installations and binding for books. 
Sweeping cmwes can be made with the tool 
without risk to the material, since the roll- 
ers create little friction; yet they are soft 
enough to adjust themselves to high and 
low spots common to surfaces like plaster ' 
w-alls. The roller is pai'ticularly adaptabte J 
to work on sink tops,, counters and stairs. 



Tool to Turn Down Armatures, j 
Also Undercuts Mica 

To simplify the work of reconditioning ^ 
armatures in the repair shop not equipped"^^ 
for that service, a hand-operated tool thai J 
locks in the bench vise is now available. 

It is designed to turn down the armature 
as well Eis to undercut the mica sepii L otions, - 
The armature cutler blade can he adjusted ^ 



Handlflbaff era gisrad a± a MnSt teach 

Both teacher and pupil can ride on a 
^ “trainer bicycle" for beginners^ which al- 
lows the novice to acquire the “feel" of 
riding an ordinary bicycle hut without the 
necessity of balancing it. Two rear wheels 
make it perfectly safe. The cyclists ride 
side by side, with twin handlebars geared 
together and twin pedals and brakes, A 
i New Jersey bicycle rental agent built the 
r-^aiper to promote his business^ 



Hand Roller for Wall Coverings 
Turns Comers Smoothly 

. Four rubber rollers, mounted in line as 
one but rotating independently, offer ad- 



UndvreutHng mka yR«r turnin-g down arrmiluri 

lo take the finest shaving. To start cuttung, 
the armature is raised to upper position, 
5 ^_whence it lowers automatically as the cut- 
I ting progresses. Saw blades for undercut- 
ting the mica are available in sizes of .015, 
^ ,020 and ^025 inch. The tool will take arma- 
tures having % and ^yus-inch shafts. 



CSee Index, page 4- A, to find where to buy 
articles described in this magazine. Say 
You Saw It in Popular Mechanics. 



Nota fODT ralle-n tlial mrn indepandtnll/ on CUrVM 
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NO SUPERMEN WANTED 




^ERTAlN rare mdividuiil^ are 
able Its read letters only 10 
milUineteis high — about one- third 
of an inch — from 20 feet away, but 
theu- eyes 31*0 far sharper than 
Uncle Sam needs in his warplanes- 

Appllcants for service in the 
U. S. Army Ah’ Forces are required 
to read letters twice that size^ 20 
millimeters highj from the same 
distance. Twenty millimeters 
slightly more than thrce-fouilhs 
of an inch. Try it yourself. '^Jnst 
normal visual acuity/^ flight sur- 
geons of the School of Aviation 
Medicine call it. 

That word normal describes ex- 
actly the rcqub'cmqnts for avia- 
tion cadets — normal eyes^ normal 
heart, normal reactions, normal 
muscular balance. Instead of be- 
ing so rigid that only trained ath- 
letes — '^supermen” — can pass 
thein^ the tests are not too difficult 
for any normal college man. 

Among the aviation cadet^s tests 



p^rimvtirt vi*d in delermining wh«lti«r a 
pSiaKa iT^dSi-Q^r^ ar iid-*, i» normal 

PfefFm«t«r in uu^ ^illi ntedie«il ofTIc^ir [LrggUin^ th« whit* 
ipoT CT1 applieanl usyi, "Now | nnw I 
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at Kandolph Fields Texas, 
is that of depth percep- 
tion, the ability to judge 
comparative distances of 
objects. Two black rods 
are mounted on a sliding 
base. Strings are attached 
to these rods St) that the 
pilot-to-be can move 
them from a distance. 
The idea is to adjust the 
rods so that they will he 
more or leas equidistant 
from your eyes. An error 
of 30 miUimeters is al- 
lowed. "Just normal,” eX“ 
amining doctors say, for 
some persons can adjust 
the sticks with an error as 
small as five millimeters. 

Can you make your 
hands and feet be^ve? 
Weil, the aviation cadet must, to a 
certain extent. Into the chair of the 
automatic serial reaction machine he 
goes. Facing him are double rows of 
lights. One row is red and the oth- 
er is green. Also in front of the ap- 
plicant is a control stick and rudder 
pedals, like those in an airplane. In- 
stead of controlling a plane^ they 
control the lights. The entire ma'* 
chine is automatic from this point on. 
Three red lights flash on^ and the ap- 
plicant moves the controls until the 
green lights are lighted directly op- 
posite the red ones. When correct, 
the time to perform this task is reg- 
istered. Another set of red lights 



Tepj har« oppTicanI for 
lory nir urvko undorig^t 
anoHur tiit grvon vrHh oiil 
of woird-lPPkirtO 

Cantor, radat movai ilkic 
and tuddar to match flaih- 
H-g on facKird of auln^ 

rnerHc larial roactWn dovko 



ibit Jn- 

h analhor taH- 

air. Dafaellvi ayaitghl ceuiai 
rataclioa of mat* than £0 
paroanf of the- applicanH for 
the Air farcei 
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t Framework in wfikh coder h vvoled 
ravembles- pi1oi!"i- poiiri^^n in plone. 
Even a "ttick" h prowi^iod for Nst 



Cadet hot caunpleled t^rl lurnt ^ 
ifi 3-pinining thnir nnd hii htood prmi^ 
ture and eye i'ea<et»on ore fecerded 



flashes on, then another and an- 
other until the applicant has 
solved 4U settings. This deter- 
mines his reaction time. From there the 
cadet-to-be may go to the Barany chair, 
in which he is spun round and round to test 
the reactions of the middle ear^ where the 
sense of balance is located. 

One forbidding-^looking instrument is 
the phorometer, whigh chqcl^s for sharp- 
ness of vision and eye- muscle balance. 



Even the stereoptLcon, a familiar fixture in 
every parlor two generations ago, has its 
place among the test equipment. Here it 
is known as the Keystone stereoscope and 
it is used for research in visual acuity, 
fusion testing and depth pei'ception tests. 
Over in another comer is a perimeter^ an 

(C<»nl1iiijed roi p-aga IS?) 



SiraamUnfl device far ratling lh<i lyat it Deplh percepljan fttt calli far wdet To pu^l Tho tlringt onfil 
ihown In uta -at Randalpli Field, Tijl Iwe rodi al end of corridor appear oppoiile endi oHior 
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Projector ’Paints’ Clock Dial 
^ On Ten^Foot Surface 






XQtT. DUL' 



paste foiTTit the sound! -deadening paint 
may be brushed on without thinningr 
Though the paint does not kill the 5rst 
sounds it checks the subsequent vibrations 
and eliminates virtually all resonance. 
Produced regularly in gray color^ the paint 
can be made up-in any special color. 

• — — 

Vacuum Cleaner Picks Up Switxg 
Loaded With Three Riders 

Applied properly, a vacuum cleaner will 
display a surprising amount of power. In 
one such instance the suction lifted 600 
pounds off the floor, UsiTig a standard 
: General EkcUlc deanerp Prof. William 
Schrlever oflhe University of OklalidfSa; 
I comrected the nozzle to an elevated plat- 
■ form supported fay four pieces of pipe. The 
^platformn eight feet in the air^ formed a 
-bellows vdth the imderside movable and 
to it was attached a chaiii swing of the 
. type used on playgrounds. With this ar- 
rangement the cleaner produced a partial 
vacuum inside the bellows, resulting in 
enough power to raise the swing and three 
occupants from the floor. The greatest 
'weight so lifted was 600 pounds. 



Sh«l(h, belfonnj- i£tyiTrat«i d«-ratti oF rfl-fliclvr, lop 



The image of a clock dial, 10 feet in dU 
ameter, can be projected on a white sui'- 
face viiith a small reflecting unit designed 
for advertising purposes. Unlike the ordi- 
nai y projector* the device reflects the clock 
face through the lem barrel. An electric 
clock is used, its face consisting of a mir- 
ror with numerals painted upside down 
and backward. The hands, including a 
second hand, move counterclockwise^ but 
their movement as well as the clock face 
is corrected in the reflecting process. 
Within the unit a light beam strikes the 
mirroTed face of the clock, whence it is 
I'eflected directly to the screen, the nu- 
merals and hands appearing as shadows 
and the rest of the face being illummated. 
The size of the Image and focus are regu- 
la ted. by moving the lens barrel in and out, 


Paint Deadens Sheet-Metal Noise 
By Preventing Vibrations 



Objecticinable noise from isheet metal 
subjected to vibrations can be hushed by 
applying a special paint. Prepared in semi- 

f 
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Sharks Caught Alive With Hyp^emiic Harp^^^ 



OriH± minuTe afftr Ihe harpoon is planted, the shark is helpless ond Ihe crew 
Cobove) gafF fI into o Irap in the boat. At left is o doseap of the w-eapori, 
shewing Iho dl»ki which p^e^eFil ft^ep p^p^lrfiliori arid infUfy to tho ihart. 
Tiny holpi tn the ^Ic-qI painfe Lat jett of unelthqli^ Spur I into the shar'k'^t bocfy,. 
The hai’pcheni'^i irnpdftlng power' ii liippliied by <ircliAQry ^oda ^iphari goS 
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MAGIC 



QNE day E G, Reed suf- 
feted a crushed foot 
while at work. In the ha^i- 
tal, the pain became almost 
unbearable; but Reed wasn\ 
so overcome that he couldnH 
heal' Opportunity knOTking. 
Here was a chance to test 
something that had become 
a mystery in his laboratory. 
He sent for a few yards of 
sheet rubber hydrochloride 
with a two-way stretch. He 
wrapped this filmy matei'ialT 
1/IOjOOO inch thicks loosely 
around his crushed foot. In 
a little while, the pain eased. 

Was this a new pain kill- 
er? Reed is convinced that 
it was — ^that this film has 
seemingly magical antipain 
properties, although nobody 
has been able to prove why, 
A hospital-supply concern is 
investigating it. Some day, 
every soldier in the field may 
eari*^' a package of the ma- 
terial, which he can wrap 
m’ound a wound to deaden 
pain until help arrives. 

This material is a form of 
Pliofilm, a transparent 



Cardbo-ard luba ta>p-af«d unifi&pmly ynlil Pliafilm thracd 

wai woumd on ti. Contrucibon of tbr*«il than cruthid Hh cardbotird 

The imr^ed thaal nial4rlaf, 4>nly 1/10^000 of on Inch In ihkknHi^ 
It Mroppad l^ataly furQUud On !n|ur«d 14 dapdfit tKt pern 



f Pickill-^ Up p^pur wilh Cf 

Pli^nim whitkhraom thafsad wilh 
Kiaiic «l4cir icily ^ pf th^ pup^r 

dp$h« die flondifi^ on idge. THpe 
broipni ii for vie prt womcTi's bogs 
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Ev#n canc&nTratfl-d ccid w&n/l hurl 
ihit bag craeheNd of Pliofilm ribbon 



chemical composition sheet- 
ing developed by the Good- 
year Tire Rubber Cojn- 
pany in 1934. Having as ils 
principal base rubber hydio- 
cbloride, Pliofdm coin bines 
in its various ingredients 
unusual physical and chem- 
ical properties. Scores of 
uses have been found for it, 
and research men and in- 
ventors are busy ferreting 
out still more applications. 

Reed, working in his lab- 
oratory under pateUtT 
slgned to Goodyear, has 
devised more ways of nsing 
stretched or ‘^plasticized” ' 
pliofilm than he has hadi' 
time to put into use. One off 
his most amazing product^ 
is a whiskbroom so dirt-i 
hungry that it has to hk 
idiipped in a sealed container 
to prevent it from grabbi^ig 
dust along the way ahd 
reaching the customer id a 
soiled conditionL When used 
to brush a hat or coat, the 
broom doesn’t throw dust 
into the air, but grabs and 
holds the particles unt^l the 
straws become so loaded 
they have to be cleaned. The 
broom grabs dirt becat(se it 

(Canlinued Id pag« 



Th» wiEboal in the faregraund hai q lranipor«nt lail faihiDn«d af 
ploiTktitd It pv light in y*f itrang and windtighi 

of iho commofi commorcidl uut of Plioflfrn h for wrapplog p#r- 
iiheble preduefiv. Htn fruit it baanQ wrapped in l/lO^DOO-kPuh thnf 



DECEMBER, 1941 ^ 



89 




Steel Plate is 'Trouble Shooter' in Auto Factory 




Chpclciii$( thp frtsmi df dd 
eulQmdbFlc an Ihd Q by 
19-faal pi al^ drtTT^ 

where ihe slightaftl Enae^ 
curacy con ha detecled 



Here ihe Pantiac engi- 
neeffi use The ^‘‘trouhlu 
ihooiin^'''' pKata la maes- 
urp froal^and dimant»an.c 
ugumsl specificoliuns 



Production errors that 
occasionally creep into 
ihe automobile assembly 
plants are discovered 
early by a huge steel * 4H 

plate that acts as me- j 

chaiiical ^'trouble shoot- 
er^’ in the Pontiac fac- 
tory. The^ptaXe, wli’ich 
measures 8 by 13 feet, is 
perlectly level and accu- 
rate in dimensions to 
5/1,00-0 mch over its full 
length and width. Full- 
sized chassis, bodies and 
completed cars can be checked on it for 
interferences and inaccuracies in the rela- 
tion of chassis and body parts. The engi- 
neers can check distance of chassis or body 
parts above the plate and compare the fig- 



ures with blueprints^ exact assembly posi- 
tions of radiator, radiator shell and fenders 
can be verified, and the geometery of tho 
entire steering gear and wheel system can 
be measured against specifications^ 
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Silica Gel Guards Plane Motors 
From Moi^u^e in Shipment 

Airplane ^gD^'mp^cTtO^ Brit- ^ ' 
ain are ready for action as soon as the y^^ 
arrive since the practice of packing then>^ 
with silica geLj^yas instituted. This dehy- 0 
drating chemical protects the engines from 
corrosion and rust. Until recently the^^ 
plane motors were covered inside and out 

POPULAR MECHANICS 
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and oil. This made 
it necessai'y to drain cUlcI clean 
for several hour^ after de 
livery. Silica gel is a hardp gran-> 
ular fonm of silica, chemically in-^ 
ert* It is a powerful aba^>rbcnt of 
moisture, and changes fmm deep 
blue to a light pink when neaj- salt^ 
uration^ making it easy lo delect - 
moisture during shipment. Plastic' 
plugs containing silica gel arc in- - 
serted in spark-plug openings, and ' 
all other engine openings are cov-»~r 
ered with some sort of plate con- ^ 
taining a porous container or bag - 



Target Gun Shoots Light Beam 
Instead of Bullets 






of silica gel. 



Motor-Operated Barbecue 
Revolves Meat in Oven 

Fitting the ovens of mosl ranges, 
an electrically driven barbecue 
spit turns meats slowly while 
roasting^ thus distributing the heat 
evenly. The spit* operated by a 
small motor at the rear, is attached 
to the oven pan. Meat is held by 
two barbed disks that presis against 
the ends of the roast. When used 
in an electric range, the cord is 
plugged into one of its outlets; in 
a gas range, a wall socket may be 
used. The flat cord does not inter- 
fere with closing the oven door* 
which may be opened at any time 
for basting or inspecting the roast. 



barb«(i.>i4 *pit for mvwn -tuKiiilng 



... 

Avrkil morhfnKin Hrel- light betim of plonB pFO|«clod on Kroon 

Ah' gunners practice maifemanship at training 
quarters in^ England with the aid of a small spot- 
light attached id the guiiT which 51*03 a beam of light 
instead of bullets. The target is the silhouette of a 
plane projected on a screen by an instructor. Pilots 
are given this training just before they are assigned 
to active squadrons. « 

*7 6 6 ^ — 

Levw Hinged on Screwdriver 
Applies Extra 

Equipped with a 
folding handle 
that swings into 
right-angle posi- 
tion for applying 
eKtra leverage 
when needed, a^ 
screwdriver lights 
ens the task of 
loosening “frozen” 
screws or drawing 
them up tighter 
than usual The 
lever folds down 
over the blade when not in use 
not interfere with regular use of the tool. 
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Flam* cun*r iowf a iuf4incK bar of maTal 

minum and provides aluminum 
with gi^eat strength when alloyed 
with it, making ahplanes stronger 
aiid lighter. It is the metal that 
burns^ and as such is used in flares 
and flash baibsp Li^acer bullets, star ^ 
shells, and mcendiary bombs. It is 
a vital war metal. 

Sixty-five hundred tons of it are 
produced annually from Michigan 
brine weUs. Another G,500 tons per 
year ai-e being extracted from sea 
water at a Texas plant at the rate 
of a cubic foot of metal for every 
1,000 cubic feet of sea W^ater treated. 

A cubic mile of sea water contains 
5j700p000 tons of magnesium, but 
that amount would require 800 
years to extract at the present rate. 

The metal is recovered from 

SlOiinle&i- cmd allo-jiri vcvd in 

fabriraring ibb airplana ftiil srCtian 
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T> ECENT discoveries and improve- 
mentiT in extracting metals from 
ores are making the United States inde- 
pendent of foreign sources for some 
strategic metals, and at the same time 
making possible the working of huge 
low^grad^ deposits of other ores that 
were imeconomical to mine in the past. 

In effect, research has increased our 
available mineral resources just as defi- 
nitely as if vast new mineral lands had 
been acquired. Billions of dollars worth 
of new wealth have been made available. 

Magnesium, the modem wonder metiiJ^ 
is being extracted from the sea instead 
of Imported from abroad, and engineers 
are also prepaiing to recover it from 
common was. Like aluminum, magne- 
sium iis one of the most widely distrib- 
uted metals in the earth's crust and, like 
alumiiiurn, it is a difficult substance to 
refine. It weighs a third less than alu- 
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Modi rn pre»pi«rsr wilti microtcopa^ blow pipfr and Nfrw MnluUit tlovt ihip o-n<horf weighing 200 pai^ndi 
cheinkal rengintfe mo king mm iro f teit in thn field replace cnn-^tnllcnal on-chort that weighed ions 



brines and sea water by 
electrolytic actiorip in 
which magnesimn chlo- 
ride is us€k 1 as the raw 
rnaterml. A new electro- 
theiTtial process^ being 
put to work in CaMorniap 
uses magnesium oxide as 
the raw material and 
opens up a way to treat 
vast deposits of magne- 
sium-hearing dolomite, 
brucite* and magnesite 
found in the westu In this 
electrothermal process 
carbon and Ttiagnesium 
oxide are volatilised in an 
electric furnace and their 
vapors are then shock- 
chilledp from 4,000 degrees 
down to 380 degrees, in a 
fraction of a minute, with 




Hard merolt mads p«iiibli long-w«af ifig, preclsion^built Hern 

o w«ld«r IK izfHnibTmg a chrami^malybdenum aircraft vnginii maiJEir 
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Hugi fufin.fl!i irtle imeller fur- 
ntiEa whBT« or* l| reduced la melol 



Cutaw^jr ef ^irCrpfl vngin* ihaw thi diilerant mifak u»d in \H 

mannfaeriirr*. Dimand for rb*« rn«toll hot r*iriy*d protracting; 

sprays of cold gas. The result is that pure 
metallic magnesium is precipitated as a 
fine powder. 

Called the Hansgirg process, this method 
is an example of the ingenious ways being 
devised to take ores apart and release their 
valuable constituents. Practically every 
ore requires different ti'eatment. 

Even ores so complex that no one could 
break them up profitably in the past are 
yielding to the new electrical and chemical 
methods. Sulphate of potash, a valuable 
plant food usually obtained from Europe, 
is being refined from New 
Mexican deposits by a chem- 
ical extraction method. A 
new process is being tried in 
Tennessee for taking alumi^- 
mim out of white clay* Most 
copper is refined electnqlyti- 
cally these days and power 
from Boulder Dam is being 
tried out for extracting 
manganese from the lower 
grade ore deposits. 

A great deal about an ore 
can be learned by polishing 
a flat section of it and study^ 
ing the crystal structure and 
its arrangements under a 
microscope. Such research 
helps point the way to work- 



ing out the best recovery 
process. Metallurgy is a 
complex subject and po- 
tential investors in new 
processes are warned that 
an extraction method that 
works perfectly in the 
laboratory may not al- 
ways prove a financial 
success when put to large 
scale operations- Me- 
chanical difficulties and 
sheer high costs are apt to 
spell failure for some. 

Vast iron deposits in 
Texas have lain un- 
touched^ except for the 
manufacture of a few gun 
barrels during the Civil 
War^ because no coal is 
available and there was 
no other economic fuel 
New it has been an- 
nounced that the half bilhon tons of iron 
oxide near Longview wifi be treated by 
a new extraction method developed by 
Julius D. Madaras that takes advantage of 
the chemist^ of natural gas. 

Gas from Texas oil fields is cracked to 
yield hydrogen and carbon monoxide and 
these gases are introduced under pressure 
into a cylinder that contains a charge of 
crushed ore. Oxygen in the iron oxLde 
unites with the hydrogen, forming water, 
and with the carbon monoxide^ forming 
carbon dioxide, and leaves the Iron in a 
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f Idflnilty and punty pf vn«tal tam- 
plfl n dfltHrjnififlii w'rth Ipflctrogniph 



Selective flotation is an 
infiprovement on thisn In- 
stead of a simple oil, other 
reagents are used that col- 
lect only certain minerals at 
a time and not others. Com- 
pounds are added to the ore 
that depress some of the 
minerals, preventing them 
from rising !o the surface. 
The result is that from a 
complex ore one mineral can 



(ConlmVvd to- 



nearly pure state. Follow- 
ing successful pilot plant 
tests, a commercial plant 
that will use the process is 
under construction, 

Gold is an easy metal to, 
extract from most gold/ 
bearing ores but when, it 
occurs in complex coi^bi- 
natioup as with zinc^ hop- 
per^ arsenic, and iilver, 
the zinc and arspnic in- 
crease the extraction cost. 
Such troubles are being 
overcome by selective flo- 
tation^. a development that 
is “taming’^ many ores that 
were practically worthless 
in the past. 



Drilling powdsf hole Ifl i«n mini' 

In simple flotationp ore is 
fii'ound to a pulp and is 
mixed with water. Then 
oil and water arc bubbled 
through it. The oily froth 
collects particles of min- 
eral on its surfaces^ rises 
to the top, and is then 
skimmed off and concen- 
trated. The trouble with 
this is that most of the 
minerals present in the 
original ore are collected 
together and the concen- 
trate has to be pat through 
an expensive separation 
process. 

Qbi )*lt fiem-A fa 

f Ipcnglhen iiibIdI ihnft* fiibA* 
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Air-Eh*ivenTrenchiii^iSpa<ie on^& ^vd without w 

Digs Hard Ground Easily 



ailing for the ink 
to dry. It consists of two platesp one b&ing 
the base which remains stationaiy and 
rests flat on the work, while the other plate 
may be rotated into various working posi- 
tions, clearing the drawing surface so it 
will not touch or smear wet ink. Both 
plates are transparent to permit a visual 
cb^k as the work progresses, 

£ 

Chemical Unit Dries Air in Room 
To Prevent Mold and Mildew 

Automatically removing exce^ive mois- 
ture frqm the air, a compact chemical 
dryer now on the market reduces humidity 
5 ^^and thus prevents formation of mildew and 
' mold in such close places as closets, cellars, 
darkrooms and vaults. The 
of calcium chlo- 
which is contained in three V-shaped 



Air pr«4»iin driv*i th« imell ipad# info hard cloy 






Like the pneumatic chusel and the 
ment breaker, a pneumatLc digger 
the hard work easy. It gouges swiftly 
hard ground in making trenchea, and there 
is a smaller clay digger for lighter spading, 
such as trimming trenches. The heavy- 
duty trench digger has a longer handle and 
is designed for quick digging of trenches 
in construction work. 

2^ 

Nonsmear Drawing Instrument 
'^Floats^* Above Wet Ink 

Faster Inking of drawings^ sketches, 
charts and maps is possible with a “float- 
ing'' drawing mstruinent that can be used 



ChemKfll in V>-ih;ap 4 d ejaniumbn attireict* itiolMMra 

jcompaitments mounted over a pan that 
catches the moisture drippings, Thi'ough 
large openings at the top, the compart^- 
^ents are filled easily without spilling the 
chemical, and the pan is large enough to 
requite emptying only once in several 
days. Because of their shape the compart- 
ments offer a large surface contact with 
the air, and one unit will take care of BOO 
to 1,000 cubic feet of space. 



Top plaN ohoi^* drawing wElhoul lo-uching il 



ilWrite to the firms listed in the Where- 
to -Buy-lt index, page 4-A^ to learn more 
about products described in this magarine^ 
Say You Saw It in Popular Mechanics. 
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STORAGE CHEST 

m wltUe ^Ine 

By Harold T. Bodkin 

^OPIED from sm original 
piece in an Eastern mu- 
seum, this attractive chest. Fig. 

Ij is especially suitable for use 
with other Early American 
and Colonial furnishings. Con- 
struction begins with the box, 
or upper pai% Fig, 5. The end 
boards are set in in, from 
the ends of the front and back 
boards, which just come flush 
with the inner surfaces of 
end boards of the base. The 
sides do not extend down to 
cover the edges of the bottom 
boards. The latter are left ex- 
posed for later attachment of 
the bascK 

Using boards of varying 
widths for the ends, front and 
back gives an appearance of 
true pioneer craftsmanship. 

Number 10, 1^-in. wood screws 
will handle most of the fasten- 
ing. The screw holes are coun- 
terborqd and plugged to simu- 
late old-fashioned doweled 
construction, Figs. 3 and 4. 
Quarter-round moldings are 
fitted around the four sides of the box ends 
and mitered at the corners. A square filler 
piece at the top extends this flush with the 
projecting front, back and bottom boai’ds 4 
The moldings complete the atfa-active pan- 
eled ends. 

Detailed drawing of the chest base. Fig, 

5, gives the dimensions. Plugged wood 
screws are again used for this construction. 



The base ends are rabbeted along the top 
edge to accommodate the bottom boards of 
the box. Filler pieces that frame the draw- 
er opening at the front may be attached 
with glue and small wood screws, driven 
diagonally through their ends and into ad- 
joining base members. As an additional 
detail for strength, small squares of Vi-in. 
plywood may be nailed and glued over all 
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such joints on the concealed inside. The 
di-awer guide should project above the bot- 
tom filler piece about 14 in. Metal angle 
brackets can be screwed to the guide and 
abutting pieces to hold this guide securely 
in place. 

The chest lid is of simple paneled con- 
struction. Note that all board edges except 
that at the real' of the lid are rounded. 
Assembly of the lid is made with glue and 
screws. Two 12 -in. piano hinges join the 
chest lid to the box. These are spaced equi- 
distant fi’om the ends. If piano hinges are 
not. available, thi’ee 2-in. brass butt hinges 
may be substituted. 

The chest drawer is of common construc- 
tion, with the exception of the front, 
Fig. 6. This is made with an assembly 
of short pieces of random widths set 
vertically. Those are screwed and 
glued from iho rear side to a backing 
of 14 -in. plywood, Fig. 7- Quarter- 
round moldings on all four sides com- 
plete the drawer f rontn Note that the 
two bottom comers are cut off at a 
45“degree angle to match up with the 
base molding when drawer is closed. 

A guide slot, 11^ in. wide by f^a in. 
deep is cut fi om front to back in the 
bottom of the drawer. For extra ri- 
gidity, triangular corner bat- 

tens are fitted around the four sides 
of the bottom, the batten comers be- 
ing mitered to a neat fit. Reproduc- 
dons of typical Early ^American 
drawer pulls Fig. 2, are available 
from most hai'dware stores. If metal 
pulls cannot be had, round wooden 
knobs of about 2 in. diameter may 
be turned. Finishing will depend 
on the wood used. If the chest is 
of white pine, a stain can he mixed 
with arlist's raw umber oil color 
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I obtained a large radiating surface to dis- 
sipate into the basemorLt most of the heat 
ordinarily lost up the chimney. The loop 
is constniGted qf five Sfl-degrqq elbows and 
3 ft. of straight pipe. A balanced damper 
was also installed in the straight pipe. 

— A, D, MolinarOp Philadelphia, Pa. 



Hand Press for the Home Printer 
Uses Linotype Slugs 



and turpentine. One coat should be enough. 
If an antique effect is wanted, put a little 
of the color on a cloth and rub w'ell into the 
wood at various places while the stain coat 
is still wet, A cedar chest can be shellacked 
two ooatSp sanding well between them. 
This is followed by furniture wax rubbed 
with felt or a soft cloth. 



Horseshoe Is Good Foot Scraper 

Nailed to the 
edge of a step, a 
large horseshoe 
provides a good 
scraper to clean 
your shoes. And it 
is safe toOt because 
there are no sharp 
edges or corners 
on which children 
might injure 
theinselves. 



Oil Burner Has Radiator Loop 
To Heat Basement 

The stack temperature of my conversion 
oil burner was about 200 degrees Fahr. 
higher than that usually obtained in instal- 
lations w^here the boUer is designed spe- 
cifically for burning oik Ey installing the 
smoke pipe in the form of a loop as shown, 



You can print envelopes, letterheads^ 
etc.* with this inexpensive press. The 
printing is done with linotype slugs which 
you can get your local printer to produce 
for you. These are held in a small clamp- 
on bench vise wluch is fastened to a handle 
as shown. Printers’ ink is applied to the 
slugs with a rubber roller* 

—Frank Shore, New York. 



Uniform Backgrounds Stippled 
Quickly on Show Cards 

Instead of the 
usual methods of 
stippling back- 
grounds on show- 
card work, I find 
that a photo-print 
roller covered 
with fine-grain 
sponge rubber 
enables me to do 
the job quickly 
and uniformly. The rubber is cemented to 
the roller. In doing the work, stencils are 
used as wdth other methods, the color being 
worked out on a piece of glass and the 
roller run over it and then applied to the 
show cards. 

— A. H. Waychoff, Phoenix, Ariz. 
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number of bai' damps of almost 
any length desired. The C -clamps 
are cut off as indicated, after which 
they are attached to one end of 
1 by 2 -in. strips. The adjustable 
tail block is held by two pieces of 
flat iron and a couple o! long stove 
bolts., Slots in the bar for adjust- 
ment of the tail block are spaced 
a distartce equal to the original 
opening of the C -clamp. Clamps 
made in. this way are strong 
enough to hold glued work but 
care must be taken not to apply 
too much force. The glued joint 
should be brought together with a 
block and hammer^ after which 
the clamps are used for holding it. 
— F. Heckman, Jefferson City, Mo. 



Folding ’Lazy Back^ Has Cushion 
For Comfort at Outdoor Games 



You^ll enjoy real comfort watching a 
football game if you take this folding lazy 
back along. It is nothing more than two 
pieces of pljnvood cut to the size indicated 
and fastened together with a canvas hinge 
and gussets. An old chair pad glued to the 
seat provides a good cushion. 



Bar Clatnps Made Inexpensively 
By the Home Craftsman 



Cork Serves as Handle on Cup 
Of Vacuum Bottle 



When drinking 
hot liquids from 
Uie cup of a vac^ 
uum bottle, you 
can. provide a good 
handle for the cup 
by using the cork 
from the bottle. 

The cork is merely 
lashed to the cup 
with a rubber 
band os shown. The band will always be 
at hand if it is snapped oround the neck of 
the bottle when not in use. 



With o few ten-cent C-clamps and some 
hardwood, the home craftsman can make a 



Garment Hanger on Tree Branch 
Holds Bread for Birds 





If dry bread is 
impaled on a wire 
gai-ment hanger as 
shown, it can be 
hung on a tree 
branch so birds 
can eat without 
danger of being 
molested by cats. 

All you need to do 
to the hanger is 
cut the crossbar at 
one end and bend 
a hook on the ver- 
tical wire, as shown, so the severed ends 
can be fastened together like a safetypin. 
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Furnace Check-Damper Housing 
Helps Keep Basement Warm 




You can keep your basement warmer if 
a housing is built over the check damper 
of the heating plant so that air pulled 

through the opened damper is taken from 
near the floor. In this way, cold air is with- 
drawn instead of the warm air nearer the 
ceiling. The housing can be made of sheet 
ii-on^ and should he large enough not to 
restrict air through the damper and thu^ 
hamper its efficiency. 

— Jack Snodgrass, FaiiTOont, W. Va. 



How to Determine Pitch of Roofs 
With a Carpenter's Square 

It’s a simple matter to determine the 

pitch o^ a roof with a level and a caipen**^ 




ter's square* Just hold the square on the 
roof wnth the tongue, or short side down. 
Then place the level against ihe square so 
that the underside is at the 12-in. mark on 
the tongue. The reading on the other part 
of the square at the underside of the level* 
when it is held perfectly horiaontal^ will 
be the pitch of the roof in inches to the foot* 



Ruler Holds Typewriter Keys 
For Easy Cleaning 

If you will hold 
a ruler under each 
row of typewriter 
keys Tvhile clean- 
ing and polishing 
them, you will not 
be annoyed by the 
usual jamming of 
the type. You can do the job Tnuch quicker 
than when the keys aie not supported. 



Improvised "Fence*’ to Cut Work 
At Angle on Jigsaw 

Tacked to a 
wood block, a 
piece of sandpaper 
makes a good 
fence or sliding 
block to hold work 
at an angle while 
cutting it on a jig- 
saw. In use, the 
block is placed 
against the side of the saw table with the 
sandpaper extending over the latter. Then 
the work is placed on the sandpaper at the 
desired angle^ after which the assembly is 
pushed through the saw. The table serves 
as a guide for the block, and the sandpaper 
provides a rough surface on which to hold 
the work and keep it from slipping. 



Repairing Broken Photo Easel 

A photo easel 
need not be dis- 
carded when the 
support tears or 
breaks off. Justre- 
place the support 
with a clothespin 
which provides 
easy adjustment 
to any angle. 
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Building-Block Heads That Form Many Faces 
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The desire of smaJi children to '“make 

faces" can be well satisfied \idth a pair of Sj^ 

tliese heads; which consist of a number of — — ^^ fyTTlPrfinrOfyY ' 

w'ood disks- Each disk has a pail of tbo 

facial features of the head painted on it, 
and when piled one over the other, on a 

dowel* form the heads in various expres- in. in diameter, using white-pine 

sions^ As many as thirty-five different ex- stock. The disks should he sanded together 
pressions are possible. You vdll need sc that they form a smooth qyiindor when 
twelve disks 2^*^ in. in diameter and four piled. — R. L. Fairalh Los Angeles^ Calif i 



Spring Hold-Down on Jigsaw Helps to Cut Rough Work 

When cutting work that has an uneven 
surface you can maintain a uniform pres- 
sure with the jigsaw hold-dowTi by putting 
it under spring presgurex The locking 
screw is loosened and then a spring is 
clamped to the saw frame to bear against 
the top of the hold-down as sho^ra, using a 
tapered wood block and a C-damp. 

— W. C. Wilhite, Carlinville, lU. 

CDo not forget to give your evergreens a 
good soaking once a week right up until 
after the ground freezes, as their roots re- 
quire an abundance of moisture to carry 
them safely through the winter. 
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A RE you looking for novel but practical 
things that you can make for Christ- 
mas presents for members of the family or 
Mends? Then there should be something 
of intereat to you in the five suggestions 
given here^ They have been selected espe- 
cially because they are good gift items, and 
any craftsman will find no difficulty in 
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making them., The p&pei'-napktn. holder, 
Figs. 4 and &n.d the bell 3^nd mallet salt 
shakers, Figs. 10 and 11, are twned on a 
lathe; the Segttie hot-pad holder, Figs. 2 
and Sj can be done entirely with hand tools 
mcluding a coping saw. For those who 
liave only hand tools, the fmit dish shown 
in FigS- 6 and 7^ and the hot-muflin holder, 
Figs. S and 9, will have appeal. The former 
is made entirely of wood and Is enhanced 
with simple carving on the sides, while the 
latter has a sheet- metal top, preferably 
copper or brass, whidi is hammered for 
appearance. Note the row of holes near the 
edges to relieve the plain, hammered effect. 
All necessary dimemiojis and methods of 
assembling these Hems aie given in the 
drawings, while minor dimensions, some of 
ivhich c:^i be %’aried. have been omitted. 
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Sheet Balsa Wood Cut in Strips 
With Razor Blade on a Jig 




This jig will cut sheets of balsa wood 
into strips for use in model making. It is 
made frgm a couple of wood bldcksp which 
carry the ra2or blade as indicated. A yard- 
stick is laid on the work to provide a guide 
for the jig. 

— Ray J. Marran, Kansas City, Mo, 



Silencing Vibrating Weatherstrip 

Under certain conditions, wind causes 
metal weatherstrips in windows and doors 
to vibrate and produce a very annoying 
noise. Usually, this can be silenced by fas- 




tening a thin strip of felt weatherstripping 
at the corner where the door stop joins the 
iamb as indicated. In this position, the free 
edge of the metal weatherstrip will rest on 
the felt so that any tendency to vibrate 
will be dampened. 

— John T. Welbourn, Pittsburgh^ Pa, 



Locking Wire in. Pipe Stakes 

When building a 
low fence to en- 
close a small plot 
of ground^ using a 
single wire and 
pipe stakes^ the 
method shown of 
fastening the wire 
to the stakes will 
keep it taut. The 
upper end of each 
stake is threaded 
to take a pipe cap 
and then slotted to 
take the wire. The cap is then turned on 
the end of the stake for driving it into the 
ground, after which the cap is removed, 
the wire placed in the slot and the cap 
turned back down on it tightly. 

— B. RobhinSj Harwich, Mass, 



Plywood Paddle Holds Blue Print 
For Ref ereace Without Soiling 

Small plans or 
blue prints and 
even magazine 
pages containing 
drawings can he 
held on a plywood 
paddle for easy 
reference at the 
workbench. In 
this way^ the pa- 
per does not have to be touched with soiled 
hands. Notches at each corner of the pad^ 
die permit rubber bands to he slipped over 
the comers of the paper to keep it in place* 



Rubber Glove Used as Ice Bag 

If an emergency arises for an ice bag 
and none IS at hand^ a rubber glove will 
serve the purpose for a short time. Just 
fill the glove with small pieces of ice and 
wind a rubber band tightly around the 
wrist end to prevent it from leaking. 
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Duck -the -Bather Game Played With Bean Bags 




LEAtHtF^. 



prvoT 



SE^:TI0^^AL V^EW 



It is played with a bean bag^ 
which is throwTL at a bather that j 
tips over when hit^ and stays head 
down in his wooden “pooF' until hit 
again r Then up he pups to his original 
positioTi, The bean bags are canvas 
and tlic pool is a wooden box. Both 
the jigsawed bathing ligiire and the 
box cover aie fastened on a dowel ejo 
that the assembly pivots, the cover 
bluing painted on both sides to simu- 
late water. A strip of leather is 
tacked on the front section of the box 
to act as a spring, which stops the 
cover in a level p^>sition after it has 
been turned over by Jiitting thq fig- 
m^e with a bag. 
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Large Strainer on Handle Captures Baby Chicks Easily 

Instead of stooping or running in a 
crouching position to catch small chicks 
with your hand when they have escapedt 
use a large strainer* Attached to a broom- 
stick or other suitable handle^ the strainer 
is safer and easier than the hands, as it 
eliminates stooping while running so that 
you ai-e less likely to step on the chicks. 



Painting Porch Flooring 

When laying or repairing porch floors, I 
always paint the tongues and grooves of 
the boards before nailing them. This pi'e- 
vents water, which will get into the cracks 
regai'dless of bow well the porch is painted 
later^ from soaking under the paint. 

— W. J. Barnes, Augusta, Ark. 
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Fowls Are Retrieved From Water 
With Snag'Hook and Rod 




To avoid rowing or wading in 
ponds, str-eams and lakas to retrieve ducks 
or other fowls shot from, the shore, a hunt=- 
er carries a rod and reel with which he 
casts a special floatiiig snag hook. This 
consists of a fish-line bobber to which sev- 
eral hooks are attached with small staples 
as shown in the circle. When cast over 
the fowl or near it, the snag may be ma- 
nipulated easily to catch and drag the bird 
to shore. 



Scrub Brash Makes Sanding Block 
For Lathe Turnings 

Sanding the irregular surfaces of a lathe 
turning is done easily by using a scrubbing 
brush as a sanding block. The abrasive 




paper is stretched over the bristles of the 
brush and tacked to the back of it. The 
bristles provide a fle^tible backing for the 
paper so that it tends to shape itself to the 
contour qf the work, except where the ir- 
regularities are very pronouncecL 



Extension Spout for Oilcan 
From Automatic Pencil 

The barrel of an 
old automatic 
pencil makes a 
good extension 
spout for small 
household oilcans. 

If the barrel of the 
pencil is round, 
you may he able to 
force it over the 
short can spout 
tight enough to hold it in place. Otherwise^ 
you can hold It in place and secure the 
joint with an application of cellulose ce- 
ment. A small quantity of the cement may 
be placed inside the pencil before fitting it 
over the spout to make the joint more rigid. 
After it is thorougjily dry, the cement will 
hold indefinitely. 

— Kenneth MuiTay, Colon^ Mich. 



Repairing Grip of Hand Drill 

When the wqqd- 
en grip on a hand 
drill loosens so 
that the whole 
frame tends to 
twist, it can be re- 
paired by substi- 
tuting a long stud 
for the shqrt orig- 
inal one. It \vill be 
necessary to ex- 
tend the hole clear 
through the handle and countersink the 
end so that when a nut is driven on the 
end of the stud to pull the grip up tightly 
it will not injure the hands. If the stud is 
a httle too long, grind it down and smooth 
it with emery cloth. 



Clf small corks are slipped over the point- 
ed ends of your knitting needles and cro- 
chet hooka, there will be no danger of in- 
juring your hands when you reach into 
your knitting bag. 
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This Plywood Santa Looks Real After Snowfall 





Falling snow builds up on the ledges that define the belL 
cap, buttons and whiskers of this plywood Santa to give 
these features a furry, realistic whiteness. It mav 
any height fi'om a 2-ft, miniature to a life-size figure, 
jigsawing the figure^ a coat or two of outdoor white paint 
Is applied lo both sides as a weather seal Then the colored 
areas are painted in, and the ledge pieces, w'hich should be 
cut from straight-grained wood, are attached. If possible, 
an evergreen setting shielded from the wind should be 
chosen for the figure* 
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Combination Duck and Rabbit Cut-Out Amuses Children 

You can have either a duck or rabbit 
with this cut-out merely by turning it over^ 

It is just the thing to amuse a fretful child 
in an emergency because it can be cut from 
cardboard in a couple of minuteSr And, if 
some school crayons ai-e at hand, you can 
quickly give the cut-out a colorful ap- 
pearance. Tlie cut-out can be made any 
size by drawing it on cardboard marked 
off in squares as shown^ 

— Wm. Heding, New Monmouth* N. J* 

([ Oiled silk or Pliofilm makes good sehool- 
book covers as they can be cleaned with a 
damp cloth. The titles are also visible 
through this material 
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Glass Blocks 



^"^LASS BLOCKS are a revolutionary 
building material that has real utility 
as well as decorative value and can be used 
in either brick, stone or frame structures. 
Panels of tlie blocks admit plenty of day- 
light, have e?ccellent sound and heat insu- 
lating properties, are very durable, and 
show remarkably little lendency to steam 
or frost over. Maintenance costs are very 
low, and the material is easy to clean. 
There are no mulliuns to divide the srea 
Ento small panels, and the translucent ef- 
fect in the blocks makes the panels appear 
clean longer^ Should a block be broken 
accidentally it can be removed by sawing 
out the joints and a new block mortaretl in 
its place. 

Figs, 1 and 2 are examples of the beau- 
tiful interior eitects which may be obtained 
with glass-block panels* Bright, cheerful 
rooms and an abundance of difEttsed day- 
light can be provided in a home without 
undue heat loss or lack <»f privacy. Even a 
batliroom be lighted in this Way as 

showm in Fig. 3, Glass blocks are hollow 
and partially evacuated to produce a dead- 
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RADIU5 FROM ^'-6^ TO CAM 0£ OBrAiU^O WITH 

COMBI MATION of RADIAL AND STAMP ARD BLOCKS 



air space. They come ready coated with a 
gritty material on all surfaces which are to 
receive mortar so that a perfect bond is 
a^urcd. The blocks are available in the 
standard sizes shown in Fig, 4. Corner 
blocks are available in the sizes shown in 
Fig. 9. The use of radial blocks or combi- 
nations of radial and standard blocks 
makes it possible to build curved panels^ 
Fig, 7. Figs. 5 and 6 shoitv the ininimum 
radius to which each size of block 
can be laid. A wide variety of pat- _ 

terns or configurations are avail- 
able on glass blocks. These not 
only vary the appearance but de- 
termine the amount of light Irans- 
mission or diffusion of the block. 
Therefore^ selection must be made 
on the basis of results desired. 
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simply be substilut,€s foi' bj'ick oj" stone in 
a walL Instead^ the glass panel I'csts Oti a 
siU but is supported in some manner at the 
sides and top just like an ordtnary window. 
Loads above the paJiel must be caiTicd ut\ 
timber or steel lintc-b. For small panels in 
bricky brick veneer or framej whieh do not 
exceed BO sq_. ft, in area or more than B ft. 
in heightp the blocks may be laid on a sill 
and supported against wind pressure by 
means of metnl wall anchors as shown in 
Fig. 10. Geiierally+ these are secured to 
wood framing or fastened to a brick wall 
with expansion bolls^ although they may 
be embedded 6 or B in. in the mortar be- 
tween courses of brick on new work. Nole 
the bend or crimp betwcon the glass panel 
and the structure. This provides for ex^- 
pansion of the panel 

Wall ties are also used between couisos 
of glass blocks. These may 
be of die wii’e variety show^i 
in Fig. 13 or nf expanded o!' 



Per]iaps the simplest use of the blocks is 
for cellar windows where light and privacy 
are desired, but no ventilation need be 
provided. Fig. 11 is a typical installation. 
Side ilghU flanking the front door, Fig. IZ, 
are another example. They provide light for 
the hall without sacrificing privacy. The 
kitchen is another place, also a stair well 
An exterior view of the popular corner 
wdndoW' arrangement is sho%v'n in Fig. R. 
It should be remembered that glass blocks 
are not a bad- bearing material and cannot 
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pcrfoi-ated niEtai. TJic two simallei- sizes of 
blocks require lies every fourth coluse, 
while the third largesi size reciuires them 
every third course and the largest &izo c%'- 
ei-y course. The same number of aiichors 
fiio used but are staggered rather than 
placed in the s^ime joint. Ties should run 
continuously ^ Mppitig 6 in. whei'e required. 

Fig. 14 shows the simplest form of instal- 
lation and should be used only on small 
panels. In this example, the building is of 
frame construction but the method applies 
c<iually well to brick or veneer. The open- 
ing is made 1 in. wider and higher than the 
area of the panel, fsgui’ing a V-l-in. mortal' 
joint between each block. At Hie jambs 
and across the top a strip of spun glass or 
similar material formed into an expansion 
strip is cemented with asphalt emulsion to 
cushion the blocks from the structure and 
to provide for expansion. Slits must be cut 
in this material for tlie wail anchors. The 
siU is covered with a coat of the asphalt 
also hut tlie expansion strip is omittedr 
Wood sills should be flashed with copper 
before applying the asphalt. 

Mortar Used fur glass blocks consist.^ of 
wateiproof Portland cement, 1 part, hy- 
drated lime, 1 part and clean+ well gj-aded 
shai’p sandT 4 parts, all measured by vol- 
ume, SulTicient water Ls added to produce 
a consistency so that the mixing hoe is 
clean when witlidk^awn from the mixtui'o. 
Mortal^ must be> mixed 
in a water-tight box and 
"hoed^^ from end to end 
until all ingredients aire 
completely incorporate stop— 
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cd- Start hy apply a l&vel bed of mortar about 
Vi ii). thick on the Beginning at one end, lay 
the blocks across the opening^ taking care that all 
joints are completely filled. The moriLar should be 
about */.i in. thick, Cai’c must be taken not to strike 
tlic glass bkieks with metal tools^ Blocks are laid 
by working them itUu place with the hands^ shov- 
iTig one against the other to compress the vertical 
ioinls. After the mortar has passed its initial set, 
the exposed edgos of the joint should be tooled and 
ihoTQuj^hly compre5Lsed wdth a round jointer, leav- 
ing the finLshcHi .surface slightly concave, smooth 
and nonporous. Final cleaning is done after the 
morLar has set completely. 

The next step is the calking which should be 
about % in. deep^ Nonhardening, waterproof calk- 
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ing material, which is best 
applied with a calking 
gun, is used to seal the 
panel completely on both 
sides and all around, 
against wind and mois- 
ture. On very small 
openings using not more 
than six blocks, glass 
panels ai^ sometimes set 
flu^ with the face of a 
brick wall and the sill is 
omitted. In such cases the 
Eiame procedure is fol- 
lowed including the steel 
lintel. For large openings the "chase” 
method of anchoring is recommended. In 
a frame building this consists of wood 
stop strips, both inside and out+ up both 
jambs and across the head as shovm in 
Fig. 15- The sill is treated in the same 
manner previously describeiL In a brick 
\vall the “chase” may be formed in the 
masoniy in new work, or a steel form or 
channel may be boiled to the 'waJl in the 
manner shown in Fig. 20. Masonry chases 
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iiuist bt? a full 2 in, deep and 4 Vi in* 
but a steel cbase requires only 
iHr of depth. Figs. 16, 17, IS and lU 
sliow the progressive steps in installing 
panels in a briek wall. For openings mure 
than 10 ft. across, 2 by 2 -in. stop angles 
ihould be used across the head, both in- 
side and out. Care must be taken that bolt 
heads, gobs of niortai' or other obstructions 
do not e?Etqnd into the expansion joint, as 
ci^aeked blocks may result. 

Panels in brick-veneered houses anay be 
installed by the chase method in Figs. 21 
and 22, -ivbich uldi^.es the brick for one 
side and wo<k1 framing for the other. Or, if 
d^sirod, the panel may be brought out 
against the brick and secui-ed with a metal 
c3aase such as used on solid brick. "When 
tlie panels have been laid and the morla]- 
has set, nonstalning ciakum is rammed he- 
tw^'een the sides of tlie bi'iqk and the chase 
tk’ith a calk Eng iro]i, Qakum should be 
rammed back % in. from the finished sur- 
face to pix>vide space for the calking ma- 
terial* The oakum \^'edge supporis the 
panel against wind pressure, and the calk- 
ing seals the joint against bt>th wind and 
moistm e. For panels larger than 1-14 sq. fL 
in area or longer than 20 ft., reinforcing is 
required. Such panels are citliei- braced by 
intermediate stiJteners or are subdivided 
by mullions. Advice should be sought fjx^m 
the manufactui”’er in such cases. Steel door 
and casement window frames are available 
to use Ln conjunction with glass blocks and 
may be obtained together with all of the 
material described from the dealer supply- 
ing the glass blocks. 




cif you wall make a covering for your 
washing machine from heavy unbleached 
cotton cloth, you will find that it \vill keep 
dust and dirt from collecting on the motor 
and wringer, as wed as save the time of 
cleaning these parts. Keeping dust out of 
bearings prolongs the life of your washer. 
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Quick Method of Dividing Work 
Into Equal Widths 




Jf it is necessaiy to divide a board or 
other work into equal widths, it can be 
done quickly with a ruler. Just lay this 
across the board at an angle so that the 
angle measurement is divisible by the 
number of widths desired. 

— Clarence Breitenfeldt, Marathon, Wis, 



Bottles Set in Wet Concrete 
Provide Holes for Railings 

Whe^n pouring a 
concrete porch or 
steps which ai’e to 
be fitted with a 
met at railingp 
holes for the rail- 
ing supports can 
be pro-vided by 
sinking bottles in. 
the wet concrete. 
After the latter has set and the railings are 
ready to be installed, the bottles are broken 
Qut. — Opie Readp Ji\, Chicago. 



Plant and Tree Insect Contrcil 

An inexpensive, non-poisonDii^ spray 
which will destroy most plant and tree in- 
sects consists of an emulsion of watei% ker- 
osene and soap. The concentrated solution, 
which is diluted just before use, is made 
by dLssolvlng any good laundry soap, 1 lb., 
in water, 1 gal, with the aid of heat After 



the soap has been dissolved thoroughly 
and is still boiling hot, pour it slowly into 
kerosene, 2 gals.^ W'hile stirring. The stir- 
ring should be continued imtil the w^hite 
emulsion has cooled to room temperature. 
For use on plants, one part of the emulsLon 
should be diluted with 20 parts of water 
and stirred thoroughly immediately before 
using. Any kind of spray gun may be used. 
Fruit trees and vines , also may be sprayed 
with this insecticide by diluting one part 
of it with ten parts of water. The concen- 
trated preparation will keep indefinitely if 
protected from freezing. 



Air Blast Above Stoker Fire 
Gives Good Coinbustion 

We have found that by directing a stream 
of air over a stoker fire, gases ordinarily 
lost up the flue are burned and fly ash is 
reduced to a minimum. Before Installing 
the air stream, we were disposing of a 
bucket of fly ash and tiny fuel particles 
daily. The air stream is produced by the 
stoker fan, and is directed above the fire 
by means of a 1^-iru pipe assembled as 
shown^ the pipe being connected into the 
stoker air stream. This is done by cutting 
a hole in the air duct and attaching a fioor 
flange over itj using small stove bolts for 
the purpose* The pipe should terminate 
about 16 in. above the fire^ and the amount 
of air can be contiolled by a damper locat- 
ed conveniently in the pipe. 



— D, L, Hardman, Denver, Colo. 
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Tool for Boring Through Ice Aids Fishermen 
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lee fishermen will find this tool a time 
and labor saver as it will penetrate Lee of 
any thickness quicker than the customary 
ice pick. Designed by Elias Wikltmd of 
BarrCj Mass^, the tool is a large jointed 



auger with a dished cutting blade that 
shaves a hole through the ice with a circu- 
lai' motion. The auger handle is about S ft, 
long; the blade is sharpened on sides and 
bottom. — P, E. Bassett^ Springfield, Mass, 



Template Aids in Cross Hatching Rapidly With a Triangle 



UnifoiTn cross hatching is done rapidly 
with the aid of this simple aceessory, To 
make it, mark the center opening of a 
drafting triangle on cardboai'd, lettering 
the comers for reference as in Fig, 1. Cut 
out the outline very carefully. Then cut a 
Vs-in. strip off the side BC, Eig. 2. Also, cut 
off the top half on the corner C, making the 
angle one half of the original side BC^ 
Mark the base line permEinently Va in. The 
cardboard can now be used for ^A-in, spac- 
ing, Next turn the cardboaixl over and 
mark AL on the reverse side of the comer 
A, Lay it within the triangle,, Pig, 3, and 
cut off the projecting corner AL in, in- 
side the trianglcn Mark the present hase- 
line Vm in. When this base is used, the lines 
will be spaced liu in. In use, draw the first 
line of the cross hatching. Then hold the 
ti'Langle and slide the cardboard to the far 
side. Now hold the cardboard and slide 
the triangle back against it, and make the 
second line, repeating this procedure for 
each line, — H. W. Walrath^ Westficldj N, J. 
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Swivel Hooks Hold Ladder Safely 
When. Moving It Along Roof 




To lh<j case and safety of mov- 

ing a ladder along a roof, one workman 
used swivel hooks. These rest flat on the 
roof as the ladder is sbd into place, auto- 
matically dropping over the ridge. In mov- 
ing the ladder along a roof, it is easy to roll 
it over and over, one hook engaging the 
roof at all times so thei'e is no danger of it 
slipping or falling. 



Make Your Own Drawer Pulls 
From Lathe Turtiiiigs 

Curved, decorative drawer pulls can be 
easily on a I^the. Just turn a disk to 
any desiied ishape and then saw it into 
three or foiu' equal parts as indicated in 




the details. The diameter of the disk and 
the manfiber of pieces into which it is cut 
will determine the length of the pulls. 

— Martin Mittermiller, Marshfieidp Wis. 



Watch Crystal Holds Specimens 
On Microscope Slide 

You will find 
that the small 
coastal of a wrist 
watch is handy for 
holding Specimens 
on the glass slide 
of a microscope. 

It does not inter- 
fere w^ith your 
vision, and it en- 
ables ypu to remove or replace the speci- 
men in a jiffjL 

~G. E, Hendrick son, Argyle, Wis. 



Rubber Bands on Mallet Aid 
In Handling Sheet Metal 

When w'orking 
with pieces of 
sheet metal on a 
bench^ 3 couple of 
wide rubber bands 
snapped around 
your m allot will 
aid in moving the 
Work about, Th# 
bands provide the 
necessary friction 
moving or turning the metal easily, 





Soldering-Iron Holder Clamps 
To Any Surface Edge 

A large paper 
clamp makes a 
good support for a 
small soldering 
iron and has the 
advantage over 
other supports In 
that it can b e 
clamped to the 
edge of any surface for rigidity. The sup- 
port is made by grinding the top part of the 
clamp handles to take the soldering iron. 



([After opening a jar of jeUyp rub butter 
on the top to keep the lid from sticking. 
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^I''HIS revolving stand with 
^ five individual ti’aysfoi’med 
of sheet copps?r in the popular 
leaf design provides a stun- 
ning piece lor serving candj^^ 
rc:lj5ihEs or canapes. To make 
it+ first draw an enlarged pa- 
per pattern of the tray plat- 
form^ and jig saw it from %- 
in. plywood. The turned pans 
between which the platform 
revolves consists of a tw'o- 
part base into which a ten- 
oned handle is pinned to the 
][kw&r half, the upper half be- 
ing glued to the bottom of the 
platform, but not to the tenon. 

The center of the handle is cut 
out after two sides have been flattened as 
sho^Ti. Ample clearance is left betw^een 
the handle and the platform to allow the 
latter to rotate easily after the finish has 
been applied. Either sheet copper or brass 
of about a No. IS ga, is best from which to 
form the leaf -shape trays. These are ham- 
mered to fit the platform openings, the 
edges ai'e turned over soft wdre^ and com- 
pleted by riveting small bent handles to 
the bottom and edge, A block of hardwoodi 
over which the tJ*ays are formed, is cut 
slightly smaller than the opening in the 
platform. Buff the trays and apply a thin 
coat of clear lacquer to keep them bidght. 



UWash mirrors with cleai’ water to which 
a little starch has been added^ let them dry^ 
then rub with a doth and they will sparkle. 
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Boilers and Furnaces Cemented 
Easily With Pressure Gun 



When a hoilei' ov furnace has to be ce- 
mented you can do a better job with a 
pressure gun than you Can with ^ ti’oweL 
With a gun+ the cement is driven deeply 
into the joints to produce a lasling job. An 
old grease gun will do for the work+ but if 
you have many jobs to do, a regular calk- 
ing gun will be more satisfactory. If hair- 
pins with the legs bent outward near the 
ends, are pushed into the cement on bqilers 
before it hardens^ they provide a conven- 
ient means of fastening the wire mesh used 
in anchoring plastic insulation. 

— Andrew Vena, New^ York. 



Hand Grooving Tool From Saw 

Here is a simple hand grooving tool that 
will enable you to get into places where a 
regular grooving tool cannot be used. As 
shown in the circular detail, a piece of saw 
blade is fitted to a block, ivhich is provided 
with a suitable grip. The saw blade is 



Lubricating Paper Stapler 
With a Lead Pencil 




viBlflUnf 
MQF j 



locked on two bolts by nuts, which also 
lock ^ depth stop in place. The tool is ad- 
justed for width by running the nuts in or 
out. — Charles Lrchre, Roxbury, Mass. 




Iron Shields Over Ladder Ends 
Simplify Pu$hing It Up WaO 

The difTiculty of 
pushing a long 
ladder up the w^all 
of a building be- 
cause the ends 
catch on the siding 
or on pieces of 
morlar projecting 
from between 
bricks, can be 
avoided by using 
these iron shields. 

They are bent 
from pieces of 14 - in. flat iron and bolted to 
the ladder rails in the positions indicated. 






A wiper to 
move excess ^ 
from a brush 



An end coil of the 
spring is slipped 
over the edge of 
the paint can^ 



Valve spring Makes Good Wiper 
For Paint Brush in Shop 



SPR NG 



re- 

irf’w«-nt 

brush can 
be made frenm an 

auto-valv^ anrir*" 



as indicated in the 
drawing, after 
which the brush bristles are drawn through 
the coils to squeeze out the paint. 




If the staple 
gitjove or any of 
the moving parts 
of an office stapler 
need lubricating^ 
just rub a soft lead 
pencil over them. 

The graphite in 
the lead provides 
ii good lubricant, 
and it will not col- 
lect dust and soil 
papers and hands like a liquid lubricant. 
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TOM -THUMB GARDENS 




aniC 



By Bess Livings 

T>LrANTS tli^t do not grow 
^ well in dry air of the aver- 
age home can be cultivated suc- 
cessfully in glass enclosures. 

Natural woodland beauty, 
tropical iungles, Japanese gar- 
dens and desert scenes are easy 
to reproduce in miniature. 

Keeping everything to scale 
and combining plants of similar 
types that require the same 
temperature and humidity will 
simplify the care. 

Any kind of container that 
can be closed tightly with a 
trsmsparent cover to keep mois- 
ture in is satisfactory. If the 
container has no Cover^ you can 
use a piece of glass cut to fit the 
opening, or Cellophane held in 
place w^ith a rubber band. 

Fig. 1 shows a novel ar- 
rangement of a glass house 
with landscaped lawn, which 
can be made from a small aquarium, or 
panels of glass assembled with adhesive 
tape, Fig. 4. Square-- mesh fence wire is 
used to form the two porch-side tieHises. 
Porch posts extend into the ground in., 
and aiiplane cement Is used to hold the 
roof and floor in place. All tape and metal 
parlSj including the cake tin in which the 
latm is made^ are painted green. Small 
pebbles form a drainage layer in the bot- 
tom of the tin and grass seed is sown in a 
mixtui-e of soi\ sand and peat moss. Flat 
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slivt^rs of stone laid from the porch to giito 
form walk. Plants with small leaves, and 
Iwi^s of evergreens set in the lawn simu- 
late slirubs and t^ees^ while tiny vines such 
as Ko nil worth ivy adorn the trellises and 
window box. 

A combination of small greenhouse 
plants is used Inside the house. Begonias, 
Afriven violets^ lantana, heliotrope and 
primrose are suitable flowering types. Co- 
leus, philodendron^ fittonia, caladium, wan- 
dering jew, pepperonia, crotoni house ferns 
and ivies all have decorative leaves. Small 
bulbs such as scillas^ crocus and snow-drop 
grow fast and produce small, colorful blos- 
soms, A cai-pet of helxlne (baby tears) is a 
delightful addition. 

An interesting glass garden is one in 
which native material from the woods are 
used. Fig. S. Hills built up at the sides and 
back, slope do\TO to a stream made from, a 
piece of lead, bent to hold water and sunk 
in the soil. Sand is sprinkled in the bottom 
and moss or creeping vines cover the edges. 
A few moss or lichen- covered branches 
represent logs. Perns and feathery plants 
grow along the sides and rear^i bttle seed- 
lings being planted on the hiUs. Spring 
flowers suitable for such a scene are pot- 
ted in summer or early fall and left out- 
doors until late November. After slowly 
lhawing in a cool place, they will bloom 
in a short time in glass gardens. Hepat- 
ica, spring beauty^ violet, early anem- 
one, trailing arbutus, Dutchman's 
brooches and phlox subulata all bear 
liny flowers; and wood ferns, partridge- 
bci iyj wintergreen and seedling ever- 
greens are particularly attractive in 
moss-covered ground. 

Only a few specimens of cacti are 
needed to make an attractive 
desert scene, Figs. 2 and 5. The 
adobe house is a block of wood 
with I'occssed doer and windows 
painted Mexican blue. Short 
pieces of matohsticks stained 
brown are pushed into holes at 
the house top to simulate rafters, 
after which a mixture of plaster- 
of-Paris and sand is daubed over 
the house. A branched cactus^ 
resembling the giant sahuaro* a 
few heavily spined ^ecimens, a 
small agave or century plant and 
tiny clumps of wiiy grass suggest 
the real desert, 

A ti’opical garden lush with 
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fcrns^ moss, exotic foliage and flowers 
also thrives in a glass enclosure. The 
swamp scenCj complete wilii alligetoi’, in 
Figs. 3 and 6, is easy to ai’i’ange. using 
greenhouse plants such as fancy-leafed 
caiadiums^ begonias, African violets, 
striped wandering jew, ivies and ferns^ 
together with a few seedling dates, oranges, 
lemons or grapefruitj and some moss. 

In a graceful Japanese 
garden^ small sedums 
represent bushes^ ^rid 
evergreen twigs the trees. 

Such twigs will root if 
the needles are removed 
from part of the stem be- 
low ground, Budded 
twigs of ’vAld plumj Eng- 
lish currant, forsythia 
and others soon blossom 
and leaf out, A tin“foil oi' 
mirror pool^ tiny figures, 
bridge and pagoda com^ 
plete the picture* In a 
miniature rock garden, 

Fig. 9, the mixture of soil, 
peat moss and sand is first 
piled high around the 
edges. If a jug-shaped 
container is used, long 
wire tweezers will be 
found convenient to aid 
in setting the plants. Succulents are ideal 
for this kind of a garden as their roots 
require little soil. Select small specimens 
of echeveria (hen -and -chickens), aloe, 
cra.ssula, various sedums and cacti, some 
to stand high at the sides and back, and 
some to spread over the stones. Another 
novel container for tall, slender plants is 
shown in Fig. 10. It consists of a pottery 
bowl and ordinary lamp chimney. 

All containers should be provided with a 
layer of pebbles in the bottom for drainage 
as in Fig. 7. Chai'cnai is sprinkled over the 
p Libbies to keep the aoil sweety after whieh 
the container is filled one-four ih full of 



Miniature gnrdenf 
made in j u g- 
s^htipied ^la&f can- 
taineri pfu ar- 
rang«d witK lung, 
iweeiarsi bent 

frem Cl loiB^Q- -Cif 

wift, ilartBened an 
l^dth Qhdt ia pra- 
vJde Oi firm grip 

an plant 9lLlii-ni$ 



garden soiL peal moss or leaf 
mold and sand. The sides are 
lined with sheot moss, gi^ccn side 
outj and a layer is placed on top of 
the soil after planting is complet- 
ed, except in cactus and succulent gardens, 
which require less moisture^ More sand 
and gi-avel should be used in these gardens. 

Plants in gardens of this type are wat- 
ered moderately. Covcr.'i should be kept 
on. the containers except when venlilalion 
is needed. If little moistui e is allowed to 
escape, the garden will not require water- 
ing for months. Cacti and succulents pre- 
fer dry air so need more ventilation. Most 
plants in glass gardens flourish in a tem- 
perature of 65 degrees, ^vith plenty of light, 
but no direct sun. Tropical plants^ cacti 
and succult^rils ea.n stand more heat than 
woodland plants. 
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Flashlight Taped to Screwdriver Illuminates the Work 




When working with a screwdriver in 
d^rk cornel's there is no need to chance 
misplacing a screw or driving it in at an 
angle because of improper illumination. 
Just tape ii pen-type flashhght to the shaft 
of ihu screwdriver. This wiU provide illu- 
mination right where it is needed and leave 
both of your hands free. 
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Altered Line -Spacer Stop Permits 
Triple Spacing on Typewriter . 




On som^ portable typewriters that per- 
mit only isingle and double-spacing of the 
lines you can ti-iple space them by al- 
tering the spacer stop* The alteration con- 
sists o£ filing away the spacer stop so that 
the adjusting pin can be moved farthei' 
back as shown in the drawing. 



Piece of Hose With Etid Notched 
Cleans Washing-Machine Drain 

For removing lint that frequently clogs 
the washing-machine drain, cut long 
notches in the end of a length of garden 
hose and use this as a cleaning tool. When 
the hose is inserted into the drain opening 




with a twisting motion, the notches in the 
end will engage the lint and it can be re- 
moved by withdrawing the hose* 







Slotted Nut Holds Stud in Vise 
For Threading 



When a stud has 
to be threaded at 
both ends, one 
threaded end can 
be gripped in a 
vise by using a 
slotted nut. The 
nut is turned onto 
the threads and 
then damped be- 
tween tho vise 
jaws, the slot per- 
mitting it to be squeezed tightly against the 
threads to grip the stud and hold it while 
the threads are being run on the other end. 

—Fred Scarboro, Galena Park, Test. 
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Handle of Glue Brush Kept Clean 
By Clipping It to Bottle 





To keep a glue 

brush from sink- 
ing to the bottom 
of the bottle and 
getting the handle 
sticky, just clip it 
to the mouth of 
the bottle* A boh- 

' * ^ 1 1 ! m-ijrvwwm 

mcnea oy pusmng 
one leg down in- 
side the hollow handle of the brush, let- 



ting the other leg project on the outside. 



Loose-Riveting a Hasp Hook 





The difficulty of 
re-riveting a hasp 
hook so that it will 
operate freely can 
be avoided with a 



tween the hasp 
and hook before 
clinching the riv^ 
et, after which the 
paper is tom away, thus spacing the two 
pai-ts so that they work freely. 
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Simple Snow Scooter Is Used Also as a Coaster 

You can coast downhill 
on this scooter, or you can 
push it along surfaces 
with one foot. It consists 
of two runnerSp a short 
one and a long one^ which 
are pivoted together by 
means of a hinge. It can 
be made qf %-in^ ’white 
pine, or even scrap wood 
that you have availablcH 
The undersides and 
rmmded ends of the run- 
ners should be covered 
with flat iron to provide a 
smooth, long-wearing 
surface. The iron can be 
attached with screws, 
countersinking the heads 
into the metal. A length 
of broomstick serves as a 
steering handle. The top 
of the steering post also is 
bound ’with flat iron. 

Washing Machine Emptied Into Drain Pipe of Laundry 

A short hose running fmm the cock to the 
washing machine provides a positive drain. 
The outlet is convenient in the event qf a 
stopped drainage system, as the water can 
be removed from the tub without dipping. 
Also, it furnishes a connection to attach a 
water hose to force out material that has 
caused the stoppage. Be sure that the drain, 
hose is long enough to permit moving the 
washing machine about, 

— Tom E. Dougherty, Torrance+ Calif- 



Wood Strips 

If your base- 
ment staira are 
weak and tend to 
spring up and 
down when you 
walk on them^they 
can be stiffened by 
nailing 1 by 3-in. 
strips along the 
lower edges of the supports. The strips will 
take part of the bending sti'ain and add 
much rigidity to the stairs. Nails used in 
fastening these strips should be staggered 
about 10 in. apart to help avoid splitting. 




To solve the problem of easily draining 
OUT washing machine, which was not fitted 
with a pump for the purpose, I used the 
method shown. 1 removed the nipple just 
above the gooseneck on the laundiy tub 
drain^ put in a tee, and installed a sill cock. 
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By Hugh Smiley^ Jr. 



'^HIS efficient electric ventilaUnr is read- 
^ ily constructed from mexpensive ma- 
terials, and will provide plenty of dean air 
for your darkroom without admitting 
lights Figs. 1 and 4. Only the simplest of 
hand tools are re<iuircd^ and the only pur- 
chases necessary are a few bolts, a small 
electric fan and some galvanized sheet 
iron, available at your local store. 
Referring to Fig- 2; the fan housing is 
made from two containers, a S-qt. oilcan 
and a 1-lb. tobacco tin. After cutting 
the two cans down to the lengths given, 



the smaller one is soldered over an opening 
Ln the end of the larger one, first drilling 
three holes equidistantly for bolts to mount 
the ventilator as shown in the circuhir de- 
tail of Fig. 1. The opening in the end of the 
large tin can be cut with a pair of heavy 
dividers, first marking the circle lightly 
and then bearing down heavily as you 
work around the hue. Keep the cutting 
point of the dividers sharp with a file and 
you will have a neat hole cut quickly. The 
ring and baffle plate on which the fan is 
mounted are next These are assembled 
with spacer bolts and nuts. Figs. 3 and 5. 
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<4^ DARKROOM 

The opening in the ring is best made by 
drilling a number of small holes around the 
scribed circle and then cutting out between 
the holes with a chisel Note that rubber 
washers are used on the bolte on each side 
of both the baffle and ring to help insulate 
the motor from the rest of the assembly, 
and to dampen vibration. The n:Lotor is 
mounted on the baffle with spacer bolts 
also. It may be necessary to drill and tap 
the motor base or housing to take the bolts. 
Now, you can solder the two -can assembly 
over the Opening in the ring. 

Another 5-qt. container is cut down to a 
length of 3 in, for the light trap. This slips 
over the end of the small can^ Fig. 6, and 
is spaced from it by means of tin strips 
bent as shown in Fig. 2. These are soldered 
only at one end so that they may be ad- 
justed to fit the housing. Slip the trap all 
the way on the housing then withdraw it 
about an inch for air space. Plug the motor 
in and see if there are any stray noises and 
vibrations that need checking. If not, you 
are ready for pamting. The inside of the 
housing, light trap and baffle, as well as the 
fan, are gi ven two coats of flat-black paint. 
The outside surface of the ventilator was 
finished in crackle black over a gray un- 
dercoat of enamel 

The mounting problem is an individual 
one, although the darkroom door is usually 
the most satisfactory. If there is heat in the 
adjeming room, and none in the darkroom, 
the ventilator will solve the problem nice- 
ly. Make this test to determine if your 
darkroom is porous enough to allow stale 
air to escape. Before closing the door note 
how much air is coming through the ven- 
tilator by holding a lighted match near the 
hght trap. Then close everything up as 
you would normally, and after a minute 
or two, make the match test again. Should 
there be much difTerence in the volume of 
air coming thix>ugh the ventilator, it will 
be necessary to install an outlet. 

If you find that an outlet is necessary^ 
it can be made easily from a length of 5-ln. 
stovepipe with a mounting ring soldered to 
it and a light trap on each end. Before as- 
sembling it, paint all inside surfaces flat 
black. The outlet should be located as far 
from the ventilator as possible to allow s 
good circulation of air through the room. 




Be lure ihm ihe fne hlo^ei ore balanced hi fun di 
quially ai poiiEble befafe billing bovcing tD boffla 
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Negative Reflected in Miirof 
Is Enlarged for Examining 




Miniature negatives^ so small that it is 
hard to distlnguisb detail by holding them 
up to a light, can be enlarged for viewing 
with a concave shaving mirror. Hold the 
negative between a light and the miri-oi-p 
moving it up or down until the image in the 
glass is in focus. The same idea can be used 
for viewing miniature color transparencies. 

— Bob Hurst, Chicago, 



Delayed Firing of Flash Bulb 
Lets Photographer in Picture 

You can include yourself in indoor flash 
pictures by using a Hasher button — the 

kind used for 
flashing a light 
bulb on and off. 
The flash reflector 
is plugged into a 
llO-volt outlet 
with the switch 
off, the flasher 
button is placed in 
the bulb socket 
and the flash bulb screwed in on top of it. 
When everything is set, the operator turns 
off the room lights, opens the shutter on 
“time,’* turns on the reflector switch and 
takes his place in the group. The flasher 



button will warm up in about 20 seconds, 
at which time the flash bulb will fire. The 
shutter is then closed and the room lights 
can be turned on. again. 

— William Swallow, Brooklyn, 



Loose Lid cti Developing Tank 
Held Tight by Rubber Band 

The lid of a plas- 
tic developing 
tank may become 
loose-fitting after 
the tank has been 
used considerably, 
and some means of 
holding it in place 
during the devel- 
oping process must 
be found. One of 
the best methods 
Is to cut a 2-im 
section from an 
inner tube and slip 
it around the tank and the hd. A slit in the 
rubber allows the solutions to be poured 
in and out as usual. 



Stake Tripod Holds the Camera 
For Low^Angle Outdoor Shots 

Convenient for making low-angle out- 
door shots, this "monopod” or camera stake 
is made from a IS-itl length of %-in, dowel 
One end is sharpened and the other drilled 
to receive a headless bolt that will fit the 
camera tripod socket or a small tilting top. 
After pushing or driving the stake into the 
ground, screw the holt into the camera or 
the hit-top and fit it into the hole in the 
top of the stake. 
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Tank Agitator Powered by Water From Faucet 




Water running from a faucet opei'alcs 
this agitator, which rocks as a pan (ilk and 
dumps itself automatically. The rocker is 
hinged to a base so that the weight of the 
lank overbalances that of the pan when 
&mpty . Tl^e pan is open at one end and is 
mounted with the open end high. A spring 
under the tank causes a rebound as the 
rocker comes down^ increasing agitation. 



Spring on Paper-Trimmer Blade Raises It After Each Cut 



Older paper trimmers can be given the 
safety and convenience of the newer mod- 
els by attaching a coll spring to the blade 
to poll it up out of the way after each cut. 




One end of the spring is fastened in a hole 
in a short piece of flat iron which is bent 
and drilled as indicated to fit under the 
screws that hold the blade assembly on the 
triiiiming board. A short pin about six 
inches from the pivoted end of the blade 
holds the other end of the spring. To keep 
the blade from swinging all the way back^ 
another pin is placed at the back to stop 
the swing at about a 45^ angle. 

— William C. Vestal, Redlands, Calif. 



CA flashlight with red Cellophane over 
the lens is handy far locating articles on 
shelves or in drawers in the darkroom 
without turning on the white light- 
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Paraffined Egg^Carton Covers 
Serve as Darkroom Trays 




Coated with paraffiiip covers cf egg ear- 
tons of the type shown can he used as trays 
in the darkroom. The paraffmj which is not 
affected hy photographic solutionsp can be 
melted and applied with a hmsh or a larger 
amount can be melted and the cover dipped 



into it. The cover from a one- do^en- size 
egg carton provides a tray with inside di- 
mensions of about 5 by 614 in. 



Flashlight Mounted on D esk Lamp 
Illuminates Table-Top Photos 

Clamped in the shade holder of a goose- 
neck desk lampp a flashlight is a good 
source of illumi- 
nation for table- 
top photographs. 

The regular set- 
screws in the 
shade holder will 
grip most flash- 
lights, but if they 
should be too short 
they can be replaced with longer machine 
screws. Mounted In this wayp the Hashlight 
can be raised, lowered or tilted. 

— Ai'thur Trauffer, Davenport, la. 




WHY NOT START A HOME WORKSHOP? 





A few hsmwnedtt modirnei enabh you to 
gel into fblt interettprig fieiiT. Wbtfhor yeu 
wont a tor pl^iurp or profit^ our 

witi give yen nil of the infarmatlon you need. 

32-IN SCROLL SAW-77 h f^ipe Fittings ond 
hardwood-. Hai »e w1ng> mach pruH drivH-— -2Sc. 
CIRCULAR SAW TABlC-910^ Angle Iron 
f tit] mu. 24 by 36-in. fobier lO-rn> blada^26c. 



CabLpvt Bci3[ih— a-ftg 



CABFNET Nearly S ft. long^ 27 in. 

wide, 35 in. high. 20 drawerx^25c. 



DRILL I^RESS— BA'S: Pipe fUtingjr 5^-in. cliucR anA 
boll-biPring SpSrtidlrL 2 S [n. high — 25 c. 



CELT SANDER— 579: Hetivy-dtJly t^pe. Angla-lron 
Ond o 5 by- -46-1^. bell — 25c. 



VERTICAL SPINDLE SANDER— 560; Fins far curved 
^Mrfac^l. Table 10 by 17 bn.- 25c. 



$TROKER^' BELT $AND£R-1057i Idsol far wide 
l>C<ard^^ Wocd^n frame. Table qdjMsiabte — 25c. 



WOODWORKING LATHE— 1056^ Self contained 
Unit, nieunted on itcmd. 4^fpe@d belt drive— 25c. 



12- IN. BAND SAW-^36i Smooth njnning and 
itmrciy. Cut$ 2nn. ito^-h ootily — 25c. 



Order plani by notnber ond tElJn. Send 3 centf for new illutlroted coloFogue of plon» 



Address Plan Ser%'icei Popular Mechantcs Magazine^ 2W E, Ontario Chicago 



134 



POPULAR MECHANICS 








SHOP NOTES 





PRECISION DRILL PRESS 






motlehnaket 



By Alexander Maxwell 



Table is elevated with hand 
control to feed work against 
drill held in stationary diuck 



T>Y HAVING the table travel up and 
down instead of the chuck, the con- 
struction of the little drill press shown in 
Fig. 1, is simphfied to the point where all 
the parts can be machined completely on 
any amaU screw-cutting lathe. Standard 
stock materials are used—namely^ the pipe 
fittings, bearings and chuck, while the rest 
of the parts are turned to si^e from odd 



pieces of steely brass and flat iron. Any 
small utility or sewing-machine motor will 
do to drive the press, although it is advis- 
able to use a motor of the induction type 
having end thrust bearings, if it is to be 
mounted in a vertical position beneath the 
bench as shown. Prom Fig. 3 you can get 
a general idea of how the parts fit together. 



BEHjCH IOP'x 
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and how the chuck and 
motor arc belted tu a 
central jackshaft en- 
closed in the column. 
Endless rubber belts of 
the type used on vac- 
uum cleaners provide a 
slip-free drive. 

The column consists 
of a length of standard 
seamless-steel tubing at 
the lower end of which 
a pipe flange is held with 
setscrews as shown in 
the pull-apart view in 
Pig. 6, and in Fig, 10, 
The flange is chucked to 
the faceplate and the 
threads are bored out to 
make a wringing fit over 
the column. When turn- 
ing cast iron, remember 
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Up take a deep initial 
cut to prevent the 
hal'd surface evust 
from taking tJic 
edge oiT your cut^ 
ting tool. 

Machining the 
pipe reducing tees 
to fit the column re- 
quires care. You 
will notice that one end of the upper t&e 
tinned down to fit squai'ely in the shoulder 
cut of the bearing blockn In boring the 
tees, center them on the threads rather 
than on the outside diameter. It is best to 
cut away the first thread completely before 
commencing to cut on throu^ to the back. 
Before the boring tool reaches the chuck, 
stop the cut, turn the work end for end and 
complete. After roughing-out the tees in 
this mannert take very light finishing cuts 
at high speed to produce a surface that will 
slide smoothly over the column. The up^ 
per tee is held in place with a setscrew 
through the back, while a larger one of 
brass is fitted in the other tee for adjusting 
the table. 

The jackshaft must be machined from a 
perfectly straight length of drill rod. As 
you wdll see in Figs. 4 and 7, each end is 
turned down to V 4 in. in diameter. Pit the 
shaft by fust turning down the upper end 
for the distance indicated, then turn the 
bearing block to size and press it in the top 
of the tee. After this, the bearing is insert- 
ed in the counterbore of the block and the 
pulley is fastened temporarily to the shaft. 
The bearings should be of the high-speed, 
ball- hearing thrust type. The lower end of 
the column is similarly capped with a bear- 
ing block. In turning down the shaft, the 
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exact length of the shouldei' cut must be 
found by a cut-and-try method. The 1%- 
in. dimension given is only approximate. 
You will have to cut back the shoulder a 
little at a time until the point is reached 
where the shaft seats perfectly and runs 
freely without end play. Every IDO hrs, or 
so of operatioii, the bearings should be re-^ 
moved, washed in kerosene and repacked 
with grease. 

Tlie threads on the head and the table 
bracket should be lathe-cut to make a 
wringing fit in the tee fittings. Setscrews 
through the sides of the tees lock the 
brackets in place^ The head, detailed in 
Figs, 5 and % may be turned from a miU 
end of mild-steel rod, or from a piece of 
2-in. shafting. Chucking the head for bor- 
ing the bracket hole is done best with a 
four-jaw independent chuck as shown in 
Fig. 8- Start the hole with a drill and then 
use a boring tool to cut a force-fit hole for 
the bracket. A rawhide mallet is used to 
drive the tw^o together, after which they 
are pinned. When properly bored and 
cDunterbored to receive the bearings and 
the spindle, the head should look like the 
sectional view in Fig. 9. The 1-degree taper 
on the lower end of the spindle must be cut 
accurately to seat the drill chuck perfectly. 



The chuck, which should be of the high- 
speed balanced type, is pressed on the spin- 
dle by hand. The preloading nut is screwed 
down to provide constant pressure on the 
hearings. Tighten it until the bearings 
bind, then loosen it slowly until they will 
just turn freely. 

If your lathe is large enough to swing 
the table bracket, drill the holes for the 
bronze sleeve bushings with a drill held in 
the tailstock chuck. The front bushing is 
a press fit in the bracket, while the other 
one can be left shghtly loose to compensate 
for any slight offset in drilling. Fig. IS 
shows how the table may be held at the 
comers with screws and surfaced, both 
sides, on the faceplate. The best way to 
register the holes in the carriage with those 
in the bracket is to bore one hole first and 
insert the rod. Then with one end of the 
other rod pointed slightly^ pass it through 
the bushing and center punch the under- 
side of the carriage. The parts for the table 
raising mechanism aj.^e detailed In Figs. 6, 
13 and 14, while Figs. 2 and 15 show hqw 
they will look when assembled. The drill- 
rod washer should bear against the shoul- 
der of the crankshaft and not the end of the 
bushing, so that the aeom nut when tight-, 
oned will hold the crank in place. 
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Farm Elevator Jack Made From a Pump Jack 




JACK 
PEPiAiIEC 
LONG S!^AFT 



E KIO :( S PLANh: 



A power jack for ru]i]iing &ti outride 
farm elevator can bo made from a pump 
jack by removing the shaft which carries 
the gears that drive the pump arms+ and 
replacing it with a longer shaft shaped at 
one end to fit in the knuckle of a tumbling 
rod. Two irons to serve as legs or supports 
should be attached where the jack is usu- 
ally fastened to the pump. These should 
be sliaped at the lower ends so they can be 



PUMP 

JACK 



bolted to a platform. This is set in place 
and fii-mly staked to the ground with the 
jack shaft attached to the elevator tum- 
bling-rod knuckle. 

— A. P, Miller, Sahetha, Kan. 



Tongs to Handle Long Lengths of Pipe Will Fit All Sizes 



In a large plumbing shop where a lot of 
pipe is handled, tongs like the ones shown 
are used. Especially handy for unloading 
pipe, where hands of the workmen are 
sometimes injured on burrs left by thread- 
ing dies, the tongs are made qf two pieces 
of flat steel bent to the shape shown and 
pivoted together. The jaws are serrated at 
the rounded ends to provide a good grip on 
the pipe, and pieces of garden hose serve 
as handles. In use:, the closed jaws are in- 
serted mto the pipe end^ after which the 
jaws are spread by closing the handles. 



Inexpensive Calkittg Compound 

An economical calking compoimd that 
shrinks very little can be made by mixing 
equal parts of fine sand into common plas- 
tic i-oof cement If the mixture is too stiff 
to use in a calking gun after being mixed 
thoroughly^ a little turpentine can be add- 
ed to reduce the consistency. 
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Multi-Holder for Welding Rods 
Assures Ample Supply 




W&lders who U5e a simple rod holder like 
the one shown can save themselves many 
steps as they can always have at least four 
different sizes or kinds of rods at hand. 
The holder consists of a three-tier case of 
plywoodp the two upper tiers being bored 
near the corners to take lengths of rain 
pipe™ The lower tier or base serves as a 
bottom for the rain-pipe rod holders, A 
handle screwed to the top of the holder 
makes it easy to carry. 

— John KriLl, Youngstownp Ohio, 



Corrugated Shell on Tank Heater 
Speeds Circulatton of Water 

To increase the efficiency of his tank 
heater by speeding up clrculalion of the 




water, one farmer wrapped a piece of cor- 
rugated sheet metal around the heater. 
The top edge should always be below the 
usual water line. 




Fowls Kept Off Water Fountain 
By Swinging HotsesKoe 



Annoyed by 
having ehickens 
roosting on the 
water fountains in 
the poultry houses 
one man suspend- 
ed horseshoes on 
lengths of twine so 
that they hung di- 
rectiy over the 
tops of the foun- 
tains. NoWp when 
one of the birds 
tries to perch on 
the topp it strikes the horseshoe, which 
swings back and forth and frightens it off. 



Nuts Are Removed From Bolts 
With Special Chuck in Lathe 






Recently we ™- 
ceived a la 
supply of cprria 
bolts that were 
be used on a rush 
job. As these are 

shipped wii'h 

started 

boltp the job of re- 
moving the nuts was done in a lathe. A 
wood cup turned as indicated was chucked 
in the lathe, after which the bolts were fed 
into the rotating cup to remove the nuts at 
a rapid rate, — Arthur Jennings* Derry, Pa, 



Bottle Cap Tightens Handle 
On Plumber’s Force Cup 



WKen the han- 
dle works loose on 
your plumbers^ 
force cup, simply 
remove it and nail 
a bottle cap on the 
end as shown. The 
sharp edges of the 
bottle cap will bite 
into the rubber 
and hold it tightly. 
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SHAPING aU ROrniNG' 






By Richard Hanscom 

T)Y FITTING a small hand grind- 

er in this rack, accurate opera- 
tiom such as routing^ shaping and 
fluting may be perfonned. Routing 
for intricate inlay wort* Fig. 7^ is 
done easily, and use of the adjust- 
able guide fence assures accuracy 
in bandiiig and shaping. 

Fig. 6 shows the assembly of the 
rack and Fig. 2 shews the grinder 
clamped in it Five-ply birch is 
used for the main upright^ the back 
brace and ends of the grinder clamp. 

Slots for vertical adjustment of the 
clamping unit are cut in the up- 
right before the pieces are as- 
sembled. The leng^ and position 
of these slots will vai-y according 
to the size and style grinder used, 
but they should be of sufficient 
length to permit the lowering of the cutter 
at least H in. below the base. This is of 
Y 4 , in, three-ply birch, which is screwed 
to the upright members. 

The shape of the motor clamp must be 
deteiTnined from the grinder dimensions. 
The half-circular notches in which the 
motor rests are cut slightly larger than 
the motor diameter to allow for thin rub- 
ber to be glued on the contacting surface. 
The unit is then completed by the addi- 
tion of thin plyivood back and sides. 

A metal band with a threaded rod sol- 
dered to each end and fitted with a wing 
nut, sei-ves to clamp the motor firmly in 
place, Figs. 3 and 5. Felt is glued to the 
inner surface of this band to prevent mai’- 
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ring the grinder. Ad- 
justmenL^ sre made by 
Ipost^tiing one o£ the 
nuts and raising or low- 
ering the entire unit. 

Shaping^ Fig. 1, band- 
ing, fluting, etc., will rc- 
quire an adjustable 
guide fence, Fig. 4. This is made of three 
pieces of Vm in. brass or iron. Two of these 
pieces are identical, being first slotted and 
then bent to fit around the wooden base. 



The third piece connects 
the slotted strips and 
serves as the guide. A 
small notch is filed: in 
this guide sti'ip directly 
below the cutters to 
ehniinate any possibil- 
ity of them striking the 
fence. This unit is fas- 
tened to the base with 
two stove bolts fitted 
with wing nuts. After 
making sure that all 
parts operate smoothly^ 
the entire unit is given two coats of shellac 
and is smoothed with steel wooL If desired, 
however, you can use paint or other finish 
instead of the shellac. 



Accidents at Double Doors Are Avoided by Buffer Ropes 
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In passagew'ays of factories, 
warehouses and other places 
■where double doors are used, ac- 
cidents caused by having two peo- 
ple try to pass through the same 
door at the same time can be 
avoided by using rope.& and buffer 
springs^ These are attached as in- 
dicated so that anyone Opening the 
doors must alw^ays go through the 
one to his right 

— John BrabeCj Chicago. 



CBreakage of small wire bits in a 
drill press is sometimes due to lack 
of speed. Therefore* donT be afraid 
to ^eed up the driilpress spindle 
to its full capacity for these drills- 



142 



POPUI-AR MECHANICS 



Raised-Letter Signs Written With Gun-Type Ten’ 




C'lLCAH EPC-t/T 



Sign painters can turn out 
Work with the lettering in bold 
relief by u^ing this *‘pen/' Ih- ^ 

stead of iiikp the letterhig is done 
wdth an inexpensive compound consisting 
of equal parts of flour and whiting mixed 
with water to form a thick paste. Coloring 
can be done wnlh dye powdc]- or show-card 
color. In usep the pen is held as you would 
a lettering brushy with your thumb on the 
plunger to force the compound from the 
tip evenly. It is best to keep the tip a short 
distance from the sign boai'd^ allowing the 
compound to drop into place uniformly. 
Use only hea^'y card stock for signs of this 
type, as the lettering compound may crack 
if bent after drying* 



Four-Wheel Steering Improves Shop Truck or Trailer 






voted to the front 
near one end and to 
ear atxle near the op- 
e end. The tie rod 
Id have a tumbuckle 



Providing shop trucks or trailers with 
four-wheel steering gi-eatly increases their 
flexibility and increases aisle space in 
stock rooms and other places where trucks 
are used. The first conversion step is to 



swivel the rear axle of the truck in the 
same manner as the front one. If the rear- 
axle mounting is of wood, it need only be 
sawred in tw^o horizontally and a beai'ing 
ring added to each half , Then the two 
axles are connected by an 
adjustable tie rod, which 
is pivoted to 
axle 
the rear 
posite end. 
should have a 
in it to provide 
adjustment for the 
wheelsr A metal tic rod 
can be pivoted to angle 
brackets screwed to the 
axles, or you can use 
wood and attach it to the 
axles with hinges. 



eSand ash trays, used in 
halls of office buildings, 
can be cleaned by pour- 
ing off the sand on top 
and straining it through 
a piece of screen. 
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Removable Grips to Carry Barrels, 
Heavy Boxes and Drums 




In factories and other places where bar- 
rels, drtuns and heavy boxes must be 
moved about, a pair of grips like the ones 
shown will be handy. Made from steel, 
they consist of two parts pivoted togetherp 
Teeth filed on the cuiwed portion of Oie 
handle part provide a good grip on the 
object to be lifted. 

— C. H. Willey, Penacook, N. H. 



Easy Method of Attaching Strings 
On PrintcdTags 

Printers who 
have occasional 
}obs of making 
tags to which loop 
strings m ust be at- 
tached, will find 
this method of at- 
taching the strings 
a time saver. The 
tags are merely 
stacked with the 
string holes 
aligned, after 
which a large 
darning needle is inserted into the holes, 
A portion of one side of the needle eye is 
broken away« In use^ a string loop is 
slipped into the needle eye and the tag 



pulled up over it, after which one end of 
the string is inserted through the other to 
complete the job. With a little practicep the 
strings can be attached very rapidly- 



Simple Display Easels for Shoes 
Made Easily From Cardboard 

One merchant 
made combined 
easels and price 
cards as shownp 
in order to dis- 
play sh ofis neatly 
in his show win- 
dow. The cards 
were folded and 
stapled, and the 
style and price of 
the shoes were 
lettered on the ex- 
posed portions. 



Metal Edge Soldered to Rule 
To Set Calipers Accurately 

To avoid errors 
when setting a 
pair of calipers or 
dividers with a 
machinist's rule 
by having the cal- 
ipers -^lip unno- 
ticed, one work- 
man soldered a 
piece of metal to 
the end of the rule. The metal projected 
slightly above the surface of the rule so 
that a leg of the calipers could be rested 
against it. — A. H. Waychoff, Phoenix, Ariz. 



Old Shoehorn Is Handy Wedge 
When Ripping Long Boards 

Instead of whit- 
tling a wooden 
wedge to use each 
time you rip sev- 
eral long boards 
with a handsaw, 
keep an old shoe- 
horn handy for the 
purpose. It can be 
flattened slightly 
at the broad end. 
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I 



USE THE 




RIGHT NAIL 



By W. Clyde Lammey 

IRE-NAIL sizes within the pfaclical 
^ ^ driving limits rf a claiv hanimer 
range from a brad to 2Q6 spikes. Al- 
though the d-sizes run on up to 60d, which 
is a largep heavy spike, nails from 4d to 20d 
are the most common. This is largely be- 
cause the si^Cp thickness and nature of the 
materials determine to a certain extent 
the proper type, length and diameter of 
nail to use. For example^ in joining a ' 

board to another of the same thieknesSi 
there is little reason to use a heavier wire 
nail than Sd and probably in most eases a 
6d size would do. On the other hand, if the 
same thickness is joined to a heavier piece 
such as 2 by 4 or 2 by 6-in. stock, then a 
lOd nail is best, one reason being that a 
gi'eater portion of the length of the naQ 
will be in the holding piece* Unless you 
use them for hooks or hangers you ordi- 
narily drive nails into two or more pieces 
of wood in order to hold them together. 
The first or top piece is, of coursCp the one 
held in place, the other is the holding piece 
and a measure of the re^stanee of the nail 
to being pulled from the second piece is a 
measure of the holding power of the nail 
and also of the strength of the Joint. From 
this you get the general but by no means 
rigid rule that for maximum strength at 
least two-thirds of the length of the nail 
should be in the second or holding piece 
when the nail is fuUy driven home. 

What makes a nail hold? Fig. 1 shows, in 
exaggerated details, what happens when 
you drive a nail into wood. In detail A you 
see how the fine, silkUke wood fibers are 
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Wpri nnilt find n(nioal uni- 
versal via nf fetr*n*ft in 
WQ-0>dr b^in^ B^unlly ftHective 
in bath bard and i&fj vvaddlf- 



Spik^i^ ta 6Cld in siia, 

ore us^d far faining bisavy 
plan'ki la frama membari- a% 
wllh bridges and eulvertr 



Yeu drive rhii nail inta mflf- 
lar juit like drive on afw 
dinery nail inia Ji 

rurni in ond wedget H^blly 



Wire imila in iani;iri^ from 
fid to 20d are universally used for 
joining the wood framing for 
houses. Fig. 3, The average five- 
room house requires approKi- 
rnately 50fl lbs, of naiLs- In all 
work requiring large quantities of 
nailSi accepLed practice in differ- 
ent localities will vary the number 
used in each piece ol lumber. To 
be on the safe side most builders 
useplenty of nails. Of course, 
3 the kind of wood and its con- 

I dition has something to do 

I' with the number of nails re- 

3 quired. Heavy pbnks, Fig. 

I 4p will need additional nail- 

I ing if they are warped or 

j ’"’cupped*” For outdoor work 

i such as building board 

i fences. Fig. D, and crating, 

i ' Fig. llj cement and varnish 

; or lacquer-coated wire nails 

H are widely used because 

d they bold better and resist 



^ Cul aff iha tip to privenl 
'' noSI from ipiitllfig wood 



Appfe^. KJa. 
1o OnB- Lb. 



driving a nail is something you do more or 
less instinctively Like throwing a stone or 
ball. The handle or as is of the hammer 
must be at right angles to the tiail, or very 
closely, at the instant the blow strikes, 
or ihe nail will be bent. See Fig. 2. 
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A prsfeiijencl jiQb «f crptihg 
marchan^iifr tti\h f«r £pv<in1 
naih which hav^ Fpt- 

quer^d «r vpi-nith^il 



Vfirlo-ui 1yp«t of metol roof- 
ing coll for fli+hcr o iinc- 
cool^d or a l«gd-bcoded noil 
to provent ^ak» el the joinH 



For building board fenced on 
country ettn-loi o com ant- 
coated nail hold* bolter ond 
dosf not ruet Oul 



rusL Generally, wire nails are not set into 
the wood but driven so tliat the head comes 
flush with tho sm^facc of the wood. 

Beginning with Fig. there ai’B a num- 
ber of special types of nails which are sim- 
ply variations of the common wire nail and 
are made for specific uses. The mason- 
ry nail, Fig. 5, is dcsigriied to be driven 
mto masonry joints. It is driven into mor- 
tar just like you drive an ordinary nail into 
wood* It tyins and wedges tight ly+ It 
drives easily and holds weD. The num- 
bered nails, Fig. 6,. are used chiefly for 
numbering screens and storm sash. They 
are Used in pairs, one nail driven in the 
window sill and another of a duplicate 
number in th& screen or storm sash. 
This makes it a simple matter to ic- f 
locale the sash or screen in its respec- I 
live windoiv fi’ame at any lime. Other i 
special nails and their principal uses are 
show'n in Figs. 10^ 14, 15^ 16, 17, 20 and 28. 

Fig. 7 details a method of altering a 
nail so that you can drive it into hai’d- 
wood or near the edge of a boaitj with- 
out .splitting* Simply saw oil the point 
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fifiall bexei^ Fig. IS. Rail ruoflng calk far a xinc-coalucf or d ipirul nait Fl^r 
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special bluvd ntiiJi 
wilh large bvcida are 
kjfed o-n plafl«r-hafe 
wallboord. Thn nalli 
are netched cniiiyirife 
the fell lengih 



Twe lengths sf bluad 
ihingle aaili art 
aval La bier on* lof 
new waad thin^lt 
raafi, lh« etber far 
aver^roofing 



Coi-ing naili, uied for 
built-in cabinel work, 
ace Ihe lame at fin* 
Pihmg noilt ORcept 
fhat heod it fopared 



Gimp naLli generaLLy 
cam# wpPh aval hwadt 
ond can bv abloitved 
m variauf € 4 lor 4 at 
deiired la match the 
fgrnitvr* yphaklery 



Mo del ma htrm and 
Cablnfl fil- 

wci^l have aie for 
htawit, which are 
cr^aitohle from to 
1 ^ in. in length 



Screen hull den ute 
Iwo lypec of foiten- 
ersj one a regular 
tack with a thorp 
poinr, and ihe other 
p »mpllr wide i-lapPe 
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and then drive with light hammer 
strokes^ Such an altered nail will not 
hold as well, however. Fig, 8 gives 
the data on wire nails up to 20d, while 
Fig. 13 gives actual thicknesses of the 
common wire nails to the 20d size. 
Data tables on other common naib 
are given in Figs. 26 and 27. Notice 
that in all thi'ee tables the lengths for 
the d-sizes are the same but that the 
diameters vary and consequently the 
number per pound. In all cases the 
diameters given in inches are only 
an approximation. Pig. 18 shows two 
kinds of blued shingle nails^ The 
shorter length is used in new shin- 
gling directly over the roof boards. 
The longer nail is intended for over- 
roofing, that is^ new roofing over the 
oli The casing nail. Fig. 19, is chiefly 
used by cabinetmakers and is the 
same as the finishing nail except that 
the head is tapered^ or wedge-shaped. 
In Fig. 21 is the common brad, wldch 
is simply a tiny finishing nail. Mod- 
elmakers and cabinet finishers al- 
ways have use for brads* which are 
available in lengths from % to VA in. 
Two types of fastener^ are used in 
attaching screen wire to frames^ a 
small staple and a sharp pointed tack. 
Fig, 2S. The staple is perhaps best 
for general use, although the tack is 
somewhat easier to drive. Laying 
hardwood flooring and fitting interior 
trim calls for special care in nailing. 
The best work requires that each nail 
in fiooring be driven and set as in 
Figs. 23 and 24, Care must be taken 
not to set the nail too deep and split 
off the tongue of the flooring piece. 
In putting on hardwood trim it's best 
to drill a pilot hole slightly smaller 
than the nail before driving and set- 
ting it as in the lower details^ This 
will prevent splitting the wood. 

Keep the face of your hammer 
crowned slightly and polished smooth 
for easy driving. If the face is rough, 
pitted^ or if there's a depression in 
the center grind and then hone it as 
in Fig. 25+ These imperfectionSp even 
though slight, can cause the hammer 
to glance off the head of the nail, 
bending the latter and endangering 
your fingers as well. When grinding, 
touch the hammer face lightly to the 
wheel to avoid removing too much 
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meLfti in one spot. Also tafce particular care 
to keep the slight crown already formed 
on the face. If a hone is not at hand, yo\i 
can use very fme abrasive doth for polish- 
ing the face. The doth should ho tackod at 
the corners to a fiat, smooth surface,, such 
as a board, honch top or a piece of plywood. 

A trick that carpenters frequentb^ use 
when starting a nail in p place hard to 
reach is shown in Fig. 12 . The head of 
the nail is held against the cheek of the 
hammer with the thumb and middle ftn- 
gcr as shown. In this way you can easily 
start a nail any place you can reach with 
one hand. 



2L) CA&IHG HAPL-S, SwOOTti ANt3 BAHSED EQX NAIL^ 



Th« dincK ti^iSl ht»i a tap#red paint and it 
us«d in rnnkihg lUdfng doorf and gnlet 
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Globe Is Held Safely on. Funnel 
While Cleaning It 




Fastened to a step ladder by meaiis ol a 
large rubber band^ a funnel is used by a 
Janitor to hold lamp globes ^ely while 
cleaning them. The rubber band is fas- 
tened with tacks at opposite edges of the 
ladder top so that it can be snapped over 
the mouth of the Inverted funnel. 



Sickle'Bar Guard for Idle Mower 

After having a 
valuable horse in- 
jured by running 
against the sickle 
bar of his mowing 
machine^ one 
farmer wires a 
piece of angle iron 
on the bar when the mower is not in use. 
A steel fence post can also be used. 



Angle-Hung Door Hook Swings 
Out of Way 

A homemade 
hook that will 
swing out of the 
way when not in 
use can be made 
easily for your 
barn door by 
bending a piece of 
^/4-in. rod as indi- 
cated. The hook j 3 
pivoted inside o£ th^ door by means of a 
couple of large staples. The space between 





the lower staple and the loop on the hook 
permits it to be lifted and dropped into the 
latch in such a 'way that it is almost impos- 
sible for an animal to nose open the door. 



Finishing Trowel Used as Handle 
On Mason’s Clothing Pack 

Masons who 
cai-ry work clothes 
to and from the 
job will find that 
a dnishing trowel 
makes a good han- 
dle for carrying 
them. The trowel 
is slipped under 
the cord binding 
the clothes. 




AutO'Hood Clamps Hold Bench 
Securely Against Wall 

Two auto-hood 
clamps and a cou^ 
pie of staples are 
all you need to 
keep your work- 
bench anchored 
secui ely against a 
wall. Just screw 
the clamps to the 
wall near the 
bench top and drive staples in the bench 
legs at each end in corre^onding positions 
to take the hooks of the clamps^ 



Rabbit Guards for Fruit Trees 
Are Easy to Remove 

Tacked to pieces 
of hroOmsticks or 
other suitable 
stakes^ lengths of 
chicken wire pro- 
vide good guards 
to prevent rabbits 
from gnawing off 
the bark of trees 
during winter 
months. In use^ 
the guards are 
merely placed 
around the trees arid the pointed sticks or 
stakes pushed into the ground. It takes 
only a moment to remove each guard when 
not needed during the summer months. 
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SHORTCUT S ^^GARA GE MECHANIC 



-TIRE 

PATCH 



■■ PAT-Lh ^ 
GEMtNT. 



(1) Tfl rsjmgfff ^ cal-d parch irom a +ubej first -apply rwbb-er 
i^monl and kgrtite it. the flcimo gges Qutr yov c?n pig-vl 

pff thfl patch «aiily. (3) A greaie gun h refilled with [rltlu 
trpMbI? if yQti provide a cap scr-ew in the barrel tg let ovi 
ail* rrapped as grease It forced into the barrel, [3) One man 
i^pn a drFFefenttal ring gear on an anvil if on axle h 

run tbraugh o holt m the bench top nes^t to the anvil to 
hold rhe gear in poiition while werHsing 



TAPPED HOLt 



CAP 

SCfi-EW 



CtUH 



(4] A chute of pipe or tubing running fram lha anejl gf a 
bra ke^rivo ling machine !o a ba^ uodtr it will dispoaa rivets, 
as they are punchad franiii aid broke iTnmg, aod ke-cp them aff 
the Aaar. (5) Clafm checks far balteries- be mg ckargod are 
kept lately with their fcspEClIvif batltiriti if ihey are inprted 
in^p lharl lengths af gaidcn host^ which art fanlened to the 
baMery straps wilh robber bands looped around bath Ifio 
hast and the straps 



PlPi- 

CHUTh 



W\RtO 



'mNG ;; 
SOLDERED 
TO fiOX . 



Elf tension 

^ C0IU5 ^ 

^ PIPE 



S0LDEf3E&, 



(i6} Work charls and alhef dala cofds that muil be 
handled frecroenriy in a garage can be kept deon 
by wiping the hands befart picking I hem up, A 
towel slipped through a ring an the chart fri-a ba^c Is 
always al hand far Ihe porpase. (7) Tfaubit lamp an 
HeTTiblD standard alHached la creeper is always at 
hemd for directing light where needed under cor 
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Rug Prevents Small Parts Rolling 
Off a Workbench 



When working on generator^^ di^tribu" 
tors^ etc^p a piece of mg on the bench on 
which to place screws^ bolts and other 
small parts will keep them from rolling 
arouiid. The rug Is weighted at both ends 
with iron rods, which hold it in place and 
make it eaay to roll up when not in use. 



Skid Hooked to Body of Truck 
To Hold It in Place 

Accidents caused by a skid slipping when 
moving a heavy box or barrel down it can 
he avoided by hooking the skid to the 
truck body. The eye of a large hook is 



Sewed to the upholstering cloth on the 
inside surface of a car door^ a smsU cloth 
pocket will keep a handkerchief within 
easy reach of the driver. Such a packet is 
also handy to keep a cloth for drying the 
hands if they have a tendency to perspire 
while holding the wheel on long drives. 



slipped over the top rung of the skid so 
that the hook will engage an eyebolt on 
the back of the truck. 



Holding Floor Mat Out of Way 
While Inspecting Battery 

The annoyance 
of having a rub- 
ber floor mat drop 
down in the way 
while inspecting 
or changing a bat- 
tery located under 
the floor boards, 
cairsed a mechanic 
to improvise this 
clamp to hold the 
mat out of the 
way. The clamp 
consists of a wire 
hook attached to a battery clip. In use^ the 
latter is slipped over the mat, which is then 
lifted so that the hook can be put over the 
steering-wheel column. 



Handkerchief Pocket on Door 
Handy for Driver 



CT-fttH 



Water Kept From Running Board 



Motorists who find that water forms pud- 
dles on their running boards where the 
fenders join them can avoid this trouble 
by drilling ti-in- holes near the inside 
edges where the water codec is. If the wa- 
ter is not drained^ it is likely to ruin the 
paint on the fenders. 
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Bracing Your Garage to Remedy Sagging Doors 




By EICHAED E. BUCK 

If your garage is leaning, or if 
the doors drag at the bottom, the" 
trouble can be elLm mated by one 
or more of the simple cures 
shown here.. First, check up to 
find w-hat Is causing the trouble^ 

Probably the structure was not 
braced well enough when it 
built, or maybe the joists or hor- 
izontal bracing members are sag- 
ging because of articles stored 
overhead on them. If the build- 
ing is leaning, a brace at each joist and 
stud as shown in Fig. 4 will take care of 
the trouble in most cases. First, bring the 
structure back to plumb with a block- 
and- tackle, or with a jack and a long tim- 
ber arranged to push it back. Use 2 by 
6-in. stock for the braces and spike them 
carefully in place. If the structure is 
badly racked, it may be necessary to 
brace it from the outside as shown in 
Figs. 1, 2 and 3. Here 2-inn angle iron is 
used as a brace and is fastened to the 
comer timber of the building with heavy 
lag bolts and to a large concrete block 
set deeply in the ground. A decoi-ative 
trellis or latticework will conceal the 
brace. Where a garage is only slightly 
out of plumb and the framework is faii ly 
strong, a Couple of end braces placed as 
shown in Fig. 5 likely will take cave of 
the trouble. Use at least 2 by 6- in. stock 
and fit the pieces tightly. In cases where 
the garage walls are plumb and the dooi-s 
dragj you will probably find that sagging 
joists are causing the trouble , They can 
be strengthened by trussing with iron 
rods as showm in Fig. 5, Two or three 
trusses should be suflfiGient in a single car * 
garage, but more wiU be needed in a larg- 
er building. Each truss consists of two 
lengths of iron rod, each threaded at one 
end for a large nut and at the other for a 
turnbuckle. This is used to tighten the 
truss. The trusses can be attached to the 
timbers as indicated^ or you can use plates 
with hooks forged on one end to take eyes 
formed on the ends of the rod, 
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pan on to keep the coraors of the latttr 
to be guided carefully when putting the 
from catching and breaking the gasket I 
have replaced the crankca-ses and never 
had a gasket break or an oU leak from it. 
I cover the Cork gasket well with gxease 
for a distance of about 2 in^ down from the 
top on both sides. In this way^ the corners 
of the pan will slide easily over the greasy 
surface of the cork and slip right into place 
without catching on the gasket and chip- 
ping or dislodging it, 

—Robert Brazier^ VaUey Forge, Pa. 



Hand Truck Serves as a ‘'Hoist' 
To Move Heavy Motor 



ftapES 



Elastic on Shelf of Rear Seat 
Holds Packages and Papers 

Papers, books and small packages carried 
on the shelf back of the rear seat can be 
kept in place easily with a length of elastic. 
After stretching the elastic slightly to keep 
it taut, it can be fastened in place with 
thread or tacks. 



Having no hoist or crane with which to 
lift and carry the block of a heavy auto 
engine, a mechanic used a hand truck and 
oil drum as shown to move the motor. By 
pulling back on the truck handles, the mo- 
tor was lifted a few inches above the floorj 
after which it could he wheeled about the 
shop with ease. 



Replacing Ford Crankcases 

When replacing a model-A crankcasCj 
the rear end that seals in a cork gasket, 
which is impressed into a groove in the 
bottom of the rear main-bearing capi, has 







Every Craftsman Needs 
This Free Helper 

Wli0iwv«r your Irttor* sr— wholev^r your ihor* ere 

book* deicribtd fn ihli illuMraied ooiolog tbof will 
help you- A. few of ihe lubjocti covored ore: Blgeprlm 
RMdmg, Carpenrry^ Patnrlog, Drallirg, Plumbing^ Auto 
RtpalfEng, AvTolTon^ WelcfEng, Street &ordenlng, 

CiviE Sarvktf Macliine Shop Work^ EJec^rop^thg, Spare 
Time Moniy Makmg, Habbiein Craflwark. 

SEND NO MONEV1 JUST MAJL POST CARDI 

Wrire ycuf nofn# and addreii on a penny poif cord ond 
mahl ladayl THee big calafog will be ruthed lo your 
home. Only □ limited edition printed. Send fidwI 

POPULAR MECHANICS PRESS 
Dept. ^3, ZOO East Ontarid Streat, Chicago 
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Sound- Slide Film 

Projector 

SYNCHRONIZED %vith 
^ sound effects^ faist 
changing $lide filing aie 
now made to produce an- 
imation heretofore unob- 
tainable in sJide pictures, 
This instrument is a com-- 
bination automatic pro- 
jector^ record player and 
6-watt audio amplifier. 
An impulse is recorded 
in tliq record disk which 
actuates the film-chang- 
ing mechanism of the 
projector with no break 
or sound in the continu- 






ity of the message being 
proj ected^ Recordings 
made for this unit repro- 
duce a tone signal when 
played on nonautomatic 
machines, thus en ah ling 
them to be played also on 
manually operated sound 
slide film equipment. 

The talking slide film 
is a series of pictures on a 
strip of film synchronized 
with a recording of nar- 
ration, dialogue and 



sound dfeets. Changing the pictures automaUcally^ up to 
several a second when necessary j the advertising or edu- 
cational story is kept alive and interesting. 

li can he set up quickly for sales stories as indicated in 
photo No. 1, A plug-in connection in the amplilier per- 
mits the use of a separate 10- in. speaker if required. Pro- 
vision is also made for using a crystal microphone as 
shouTi in photo 2, for naiTcttlon with silent slide films. 
Further more, an extension cord with push button is 
available for use with nonautomatie bell ^signal programs 
or personal lectures with silent strip films. The compact 
and easily portabls unit is 
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&y L M. Dezettef 

"OROBABLY the smaDest 3- tube broad- 
* cast receiver ever desigtied far home 
constraction^ this tiny set emplays three □£ 
the newf “Microtubes” that are actually no 
larger than the pilot lamps used in ordi- 
nary receivers. All radio parts are stand- 
ard, and the tubes, shovLTi in photo C, ai’e 
available in matched sets of thi’ee. These 
tiny tubes require no sockets^ operate with 
low battery dram and have excellent gain, 

Th# receiver is housed in a simple case 
made of dgar-box wood which measures 
only 3 in, wnde, 3 in. deep and 2^^ in, high. 
It is powered by a small 45- volt B-battery, 
and an ardmary volt flashlight cell for 
the A-battery. The A-battery current 
drain is only about 40 ma.; the B-battery 
drain is about 1?4 ma. for all three tubes. 
If a 20, 000-ohm ^4 watt resistor is connect- 
ed in series w^ith the M54 P lead and the 
phone jack, this drain can be reduced to 
1 ma. or less. In fact the set will operate 
satisfactorily on a tiny 30-volt hearing-aid 
type B“battery of the variety shown in 
photo F, if an ultra-compact 2^unit assem- 
bly IS desired for pocket use. 

For local stations a short antenna wire 
and a good ground give excellent results. 
A rod-type auto antenna may be used for 
a bicycle installation, and the set can be 
boused in a compact unit in a small 1-unit 
case clamped to the frame. When used in 
thi^ manner the ground lead is clipped to 
the bicycle frame. On a long antenna, the 
little set reaEy steps out for distant stations. 

The panel and case are detailed in Fig, 1, 
also the simple metal chassis and bracket 
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for mounlmg the tuning condenser (Ci). 
A simpUfieHi wiring diagram of the com- 
plete receiver is given in Figs, 2 and 2- A, 
The thin copper shield for the detector 
tube is detailed in Fig. 2-A; this shield is 
made by i oUing a tliiii piece of ^heet copper 
1 in. wide and in. long around the tube^ 
and is supported by soldeiing a lug on a 
bracket in. high. A thin piece of fiber 
in. wide and 1 in. long is also fastened to 
the shield bracket to support one end of 
condenser (Csr). The holes in tlie metal 
base for the stiff wivf^ tube element leads 
are drilled just large enough to insert the 
lengths of spaghetti insulating tub- 
ing. Number each hole on the underside of 
the base just as sliown. These numbers and 
letters correspond to the tube leads which 
come out of the base of the tubes in a 
straight line in the order given, as at up- 
per left in diagram Fig. 2^ and schematic 
circuit diagram Fig, 3, All fi?<ed resistors 
are watt; the .01 mfd. tubular fixed con- 
densers may be either the 400 or 600-volL 

(Continutci Iq pa 94- 
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Locating ^Hidden Stations’ With a Loop Antenna 




^B£IWtEH7URNa^ 
NOLES ENAMtltD WiRt ' 
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n?1FD 



7IGM1 FJTTINQ fl-EH.T- 
WOOO 8LOCK^ 
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By Milton J. Hall-W9QXJ 

A NY RADIO experimenter can buUd 
this simple direction-finding loop an- 
tenna and have a lot o£ fun mth it, and at 
the same time leam a technique which may 
prove valuable in national defense. 

The loop is designed to tune the upper 
half of the broadcast band and all of the 
160-meter amateur band. This latter band 
is the most popular with the radio amateurs 
that stage *^hidden transmitter” hunts. The 
loop^ detailed m Fign 1, may be used with 
any commercial short-wave receiver or 
homemade short-wave ^t that has a metal 
case and provision for a doublet antenna. 
The loop connects to the doublet terminals 
of the receiver with a 2-wire microphone- 
type shielded cable, the shield of which 
must be grounded to the receiver chassis. 
This cable is connected to the outer 2-tum 
pick-up coil on the loop. 

Wound on a light frame made of 
plywood strips hi' wide; the 16- turn 
tuning coil and 2-tum coupling coil are 
woimd clockwise in slots cut in the cross 
memberSp starting from the middle. The 
frame is mounted by means of metal angles 
on a block of wood which is pivoted on a 
baseboard with a bolt and washer so that 
the loop block may be ^otatcd^ The ends 
of the 16-tum tuning coil are connected to 
the variable condenser (Ci), The original 
loop was used with a “Sky Buddy” short- 
wave receiver powered by a genemotor 
from the automobile storage battery. Oth- 
er receivers, with different types of anten- 
na eoilS;r may make it necessary to modify 
the 2-tum coupling coil on the loop in or- 
der to insure maximum pickup, this is done 
by trial merely by Increasing or reducing 

(ContmLrfld Id 
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RADIO EXPERIMENTERS 



(A3 M.ap for tpotUng Heitiooi heard 
«r worked mnj? b* ct>nvenienl^y 
mounred on □ r^Hir ihade iniitead 
of installing a lara*- mop on need- 
ed wall Unroll ihade ef re- 

quired »hE 9 an a 1‘obJe ond point 
wilti warm muciloge? ploco tlie map 
on ihade immedSditfy and imooth 
dawn corefull/j Warding from Ili4 
center oal to remove trapped olr 
pockets. Any remain ing blister* 
may be removed with a pin point. 
The smoFF magnifying glass on pull 
cord^ ti easily carried fa on-y point 
on mop for locating markers 



(B} txErc imaJ3 *al- 
deMfl^i.ron for clo$* 
^wlrln rnidgotseiSr 
hearing aids and 
}«sl roetor*; idvol 
for pon.n*ctian$ near 
chat sis, and co It 
*hie1d mounting 



(C) Emergency nU^t 
made wilh solder 
casting lerytt 
tempo r arlly 
where mfrchflnicol 
straio li ]ig:htx 
Hole II drilled io piece of metol which Is supported an 
woed blacks to hold screw so ihol end nils on boHom 
of cup. Cool fhrvodi ond Inside of <up with shelipc 
and poor meFled solder. Whefl Sclder co-oLs^ tcraW 
can he MOthrcaded from catling, {Di^Fuic pgll«r 
mode front ilrong horn fiber prc-venti repJocement 
shoeki an cfawdcd paneFi and hti* boxes. -Pulls all 
fyioi from 1/4 in. to 13i/1^ in. diameter 



SHADt 



MAP 

PtOLLtD UP 



^£AONIPV1N£t 

k-OLASS 



(f) Old tube prong and sock^ 
et dip used to odd shod 
anter^no wire to wove meter 
(H) General Tester for port- 
able rodio baiterfes 



e:^t. ant.- 



Ta&[ paohs- 



(E) Highly sensitive a.c.-d'.c. test set 
for rodlo -and electricol measure-^ 
mentf, (GJ Quick change plug-in 
eleetroSytle condenser* for use where 
ee-nlinuSty of service is importantr 
n stalled by merely .-pliugging in 
itandord o^lol K>bo socket 
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Wjireless Phonograph O&ciUator 



Housed in an ivory plastic cabinet de- 
signed to harmonise with modern kitchen 
equipment^ this 6-*tube a.c.-a.^. 
has built-in antenna, S-in. dynamic 
er and iron-core IP transformers. 



y 

record 
player quickly to 
wireless opera- 
tion, this imit 
makes record re- 
production p D s s i- 
ble through a reg- 
ular radio receiver 
without the neces- 
sity of cumber- 
some intercon- 
necting wires. It 

measures 41^ by 2*^ by 2 in. and may 
mounted inside the case of practically alk 
record players. 



Muld'Speak«rs on Light Circuit 




Healistic movie-theatre sound effects can 
be duplicated in the home with this radio^ 
which feeds S portion of its audio output 



Portable Receiver Inverter 

This compact unit permits the operation 
of 3-way portable receivers in cars^ with- 
out "'A*' or batteries. Working directly 



back into the lighting cLrcuU. Extra speak- 
ers may be plugged in anywhere in tlie 
room or in other rooms on the same met^ 
circuit without additional wii ing. 



Bliit-pfiriti iimpllfidd fddl^ afl 

tEdei jn ihh and past ifiuai ar« avallabt« far 35c | 
^aeh. Momr F^pular etreulft ta ffatn. * 

OriQlrial d^latled parts litti with fiam«i ef mpply^ 
can b« ablaineil frann Popular M«eharii<i 
Radie Oepartmant upaa r«e«ipl ef peitege, ^ 



MONTH — Two-Band Miniature-Tube Battery Receiver and Phono Oscil- 
lator. An improved 3 -tube version of the popular 2- tube flashlight battery set. A 
switch quickly converts this new receiver into a “wireless” oscillator for playing 
records through any radio. Also — A.C.-D.C. Cede Praetiee Set for liarge Groups. 
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A METt-lCA takes its pictures Tvhen and 
where it finds rhem — winter and 
5uniineri + Jndoors and out. (Millions of 
winter snaps last year.) 

Winter picture takers are getting 
grand results— summertime resutrs. For 
America now knows its film. Knows that 



Kodak Verkhrome Film gets the picture 
winter and summer. Knows that Kodak 
Super-XX Film has speed to spare — so 
snapshots indoors at night turn out as 
splendidly as daytime picrures- 
Seep up your picrure-taking fun; 
snapshoot right through the winter. 





Use Kodak Verkhr^e 
Film OLiccioo-rs in tinier, [t 
brings assistance— 

helps o^'ctcomc small ex- 
posure errors, lees you get 
swell snapshots even in 
dull weather. 





Use Kodak Super-XX 
Film with PKcUofEood 

1 11 1 - ^ ' F^- 

iectors for soa| 
tiEgnt.A44irM rw ert ye«r 
Also covers da$li 
pictures. Ea$fman Kodak 
Co., Rochescer* N, Y, 



Winter and Summer— you can always count On KODAK FILM 
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Magic Plastic 

[Co ntinue d from 



is chai'ged with static electricity. Friction 
against cloth generates the slaticp and $o 
heavy does the charge become that^ after 
a few swipes across a coat sleeve^ the 
whisJchroom will make a neon spai’k-plug 
tester hash live or six times. 

The story of the electric whlskbroom, 
the painkiiliog film, selfUghtening shoe-^ 
laces, and violin strings that stay tuned^ 
goes back to a simple stunt of heating or- 
dinary sheet Pliofilm to 140 to 180 degrees 
Fahrenheit and at the same time stretching 
It four or five times its original dimensions. 
This increases its strength 10 times, and 
gives it other surprising properties. 

Stretched in one direction, the film gains 
sti'ength only in that direction. Ribbon 
stretched lengthwise, and having a thick- 
ness of 2/lOiOOO inch-^ is useful for weaving 
rugs, cloth, shoe uppers, lamp shades^ and 
evenings goivns. It can be crocheted into 
durable, jfaily-colored handbag^s and doi- 
lies. When the film Is stretched m two di- 
rections, it makes a tenfold gain in over-all 
strength. Its thickness drops to 1/10,000 
inch. It carries an almost constant static 
electric charge^ generated mostly by the 
mere act of moving it about. Reed believes 
the heavy static charge may have some- 
thing to do with the ability to alleviate pain. 

‘*Tests have ^own that it reduces pain if 
wrapped around a joint inflamed by artliri^ 
tist^^ he saysn ^^It has a similar effect on outs 
and other wounds; but such application 
can be only temporary because the film 
seals the wound. But for use during the 
period between injury and treatment by a 
doctor^ the material has possibilities^'' 

The film has a preservative action on 
fruit wrapped in it. It prevents evapora- 
tion of moisture but allows the fruit to 
breathe. Boats have been e<iuLpped with 
sails made of the pbstici^f-ed film. The ma- 
terial, which is transparerit, very lights and 
windproofj stands up welL 

Reed has an idea for an invisible Phofilm 
airplane trap. Here is how It would work: 
An enemy bombing squadron is approach- 
ing. Fighter planes above the line of the 
bombers^ flight drop hundreds of para- 
chutes made of transparent blue^ stretched 
film. Dangling from each parachute is a 
long, tough cord of the same material. The 
bombing pilots fly into the descending 
chutes because they cannot see them, even 



when only a hundred yards or so away. 
The cords can be made with tensile 
strength Euffioient to entangle propellers 
and control surfaces badly enough to bring 
down a plane. 

Cords and threads are made by a ma- 
chine that twdsts Pliofilm ribbon, heats and 
stretches it, then removes residual twist. 
The cords can be made soft or hard, and 
slightly elastic; solid or in the form of a 
tubei as fine as a strand of ^ider web or 
as heavy as spaghetti- 

The static-gencTating ability of the 
thread makes it useful for whiskbrooms, 
dusting brushes, and air filters that trap 
dust and pollen. The thread has a tendency 
to shrink back to its original length. Plio- 
film shoe laceSp to take one example, are 
tied in the usual way, and not too tightly. 
During the day they become, not looser as 
ordinary ones do, but just enough tighter 
to make them hold well. The lace material 
also can be used for caning chaii- bottoms. 

Plasticized Pliofilm tennis-racket strings 
become tighter instead of looser, and give 
the racket a lot of snap. Selltightening 
thread is used for decorative and remforc- 
ing windings of racket frames* and for 
binding handles of baseball hat% fishing 
rods, golf clubsj and hand tools. The bind- 
ing is imaffected by oik water, acids, and 
alkalies. The shrinkage is caused by heat, 
vibration, and sudden shock. 

Even music has not been overlooked. An 
ordinary violin, stringp quickly tunedt soon 
loses its precise tension. A violin string 
made of rubber hydrochloride may require 
one and one-half hours for tuning^ but it 
will remain in tune indefinitelyn 

Stretdied Phofilm ribbon and cord can 
be used in craft work. A basket woven 
rather loosely can be placed in hot water 
and shrunk into shape over a form. Auto- 
mobile seat covers, cushions and carpeting 
made of the material wear well, L^mp 
diades are woven and formed to various 
shapes by heating and shrinking. 

Bccd foresees ^Ikhke stockings that will 
withstand soap or ordinary chemicals, that 
under the beat of the body become form- 
fitting, and that can be made runproof. He 
anticipates sport shoes woven of his ribbon 
or thread, having latex-sponge insoles that 
pump cooling air around the feet as the 
wearer walks. 
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W HAT'S On in thv motor of yOur 

C5ir^ Why bo me- alui^giLs h, 

hard to starts slow on pick-up? ""Plug- 
Chelt,‘‘ a new service tor cjlt owners ^ 
reveals vital facts about eneioe per- 
formancCi 

The new, scientific Auto - Lite "P 1 uk“ 
Chek’^ Indicator helps show you whether 
your spark piuga are aperating 
^ efficiently^ — or whether they are 

jk wasting gas, robbing your car of 

Br power. Check your spark plug^^a 

against the Auto -Lite "Plug- 
g|P Chek^* Indicator. The color and 
condition of the “business end" 
are revealing ind Ications of what's 
3 B happening inside the motor. 



b lop for a^ ^ l^lug-C hek * ' — at any Au to-Li to 
Spark Plug dealer's. Replace faulty plugs 
with ignition- engineered Auto-LJtes. 
YouMl discover they make an amax- 
ing difference in engine performance^ 

TK£ ELECTRIC AUTC.LITE COMPANY 

Tel«dO, Ohie « MardWnpdcurg £hvJiNut - SSrUlftr OvtAtie 



Auio-Ldn 
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Gas Bags on Patrol 

(Coni]nij^d ffcm 



bag ^vith its gondola suspended beneath in 
various kinds of weather^ mooring to per- 
manent masts or to one attached to a trac- 
tor * and all the other fine points of flying 
a blimp. 

Director of the Goodyear training course 
is Karl L. Piokes and one member of the 
ground school faculty is Ward T. Van Or- 
man^ mtemationally famous free balloonist. 

Among the newer developments worked 
out by the U. S. Navy is a method for tak- 
ing on water ballast at sea. As the blimp 
grows lighter through consumption of fuel, 
the pilot swings down within 100 to 150 feet 
of the water and lowers a hose. At the ex- 
treme end of the hose is a small scoop made 
of metal. It is three inches long and only 
an inch wider than the hose itself, to lessen 
di-ag, Twenty-^five feet up from the scoop 
is the a streamline cylinder shaped 

like a blimp and carrying an electric pump 
inside. The is 22 inches long, eight 

inches in diameter and has tad fins to keep 
it from spinning in the water. The 
skims along the water or jumps out like a 
porpoise, but the scoop Is heavy enough to 
ti-ail beneath the sm face and stay dii^ectly 
in the ship's wake. Thus the blimp can 
pick up water at cruising speed In a few 
minutes^ no matter whether the surface is 
rough or smooth. 

Taking on fuel is accomplished in a novel 
manner, informed by radio that the ship 
approached can spare some gasoline, the 
blimp pilot drops on the ship's deck twg 
rubberized fabric spheres connected by 14 
feet of rope. One sphere, the smaller. Is an 
air-filJed buoy, the larger^ about three feet 
in diameter when filled^ is the fuel bag. 
The surface ship fills the fuel bag^ then 
drops both bags overboaid. 'The airship 
flies over the bags, drops a hook between^ 
them and retrieves the bags, then pumps 
the gasoline into the blimp's tanks. 

Sick or wounded men can be rescued — 
taken off surface craft — by means of spe- 
cial gear that also may be employed for 
picking up supplies or transferring crew 
members at sea^ A oone*shaped rubberized 
fabric bag, ten feet long with a diameter of 
feet at the top, is lowered 50 feet below 
the airship by cables, two in number, with 
rungs across them to form n ladder. Half 
of the cables consist of heavy extension 
cord to dampen the effect of wave move- 
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ments. On top of the cone is a wire mesh 
cover which allows the water to pass 
through and which is strong enough to act 
as a platform, supporting the man. As the 
cone is filled with water, the airship drops 
enough ballast so that the "mooring mast"^ 
is only half submerged, making for stabil- 
ity even in a high sea. The alr^p then 
may either shut off the engines, or remain 
under way with engines running slowly* 
The surface ship sends a small boat along- 
side and the transfer of crew members or 
supplies up and down the ladder^ or by 
vi-inch, can be effected. In the same man- 
ner a sick passenger may be picked up and 
hurried ashore. When the blimp is ready 
to leave its anchorage, the cone is tripped, 
spilling the water and the crew hauls the 
gear up by a line attached to the bottom 
of the cone* 

If a blimp wishes to remain in a certain 
area without using fuel, either to employ its 
listening devices against submarines or to 
make repairs, it drops a newly devised sea 
anchor. This consists of a Sat metal disk, 
or a steel ring with a fabric centerp which 
Js di'opped into the ocean at the end of 
200 feet of cable, with a small buoy to keep : 
it afloat, and a weight below to hold it sev- 
eral feet below the surface* The cable Is 
attached to the disk by a three-point bridle 
to get correct down pull and to facilitate 
lifting the anchor when desired^ T*anding 
on the sea — in cahn water, of course — is 
possible when flotation gear js attached to 
the car, or gondola, or when the car is built 
watertight. The car floats on the surface 
with some anchoring device holding the 
blimp. 

With the aid of these devices^ a blimp 
could go out wiih. the fleet for a month, 
perhaps several months, picking up ballast 
and fuel once or twice a day and changing 
crews every 24 hours- Thus it might be 
employed for reconnaissance^ convoy work 
or as a listening post. Even alone^ a mili- 
tary airship might operate away from its 
base for months at a time if need be> pick- 
ing up fuel and supplies from surface ships^ 
while it kept watch for enemy craft ap- 
proaching Americans shores. 



fiSc^ndeXj page ,4- A, to find where to buy 
articles described in this magazine. Say 
You Saw It in Popular Mechanics. 
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ALL-ELECTRIC 
NO. 8V^ ERECTOR 

Crammed with rljcclrijs 

fcsrurcB. Whiffti?. ILO Volt tv- 
vervnsdectrlc ffilSiW, wStfi auto- 
mobile-type gear ehiTt. Electric 
lU;ht4. ao 

fkil it gntbi up ite^ before 

it toud^H them. Cevttaine total 
of 1 S potmda of up-to-the<-rn^iite 
pacta fbf buUdijig baacuJe bfidge^ 
giant Fcriia whcclp magnetic 
ommp ^ driUing rig and many 
gthH- whisttlflg, engine clriveni 
dcotzicBlIy lighted cngjimfuig 
marvdi. BuHdsovcr 100* modda. 



^£U0 BOySf look (ft off tke fun and 
action you get w/tk my new freetors 

}t*t OOIomIp boyt . . . tliAt tow?rbig E=l^or para- 

chute Jump. You bul£d it youi«3f. Piccs by piece — with ynur cwn 
handa — you At the long gleaming glrdcra together — attach tb«- 
rigeng for the four parachutoa— and irutoU the powerful ErcOtor 
rweraing dcctric engine . . . And now for thrilling fun. Give the 
action signal by blowing the Erector wMitle « ^ i throw your 
engine into g^^r md ytmr paxftdiute* are h^ted up and up until 
they strike the release mechanism. Yh«ip hJee- a Aaah they plum^ 
met downward— imf-oM — and larily float to the groufuL 

Now get a low! of that miglilV FErrdi wheel. It niiiatiLes^ — ' 
twinldca with light — cpcfatca & cither diceetion at alow or high 
spe ed - 

can buLld huridrcde of spcctanilarp realistic lucchaiiical 
marvels with one Erector set. And how the Erector deetric; 
engine makes them bus with actlofll 3« my new All-Electric 
Ereetort at your neamt toy itore today. Take Dad along. 
A. C. Qilbertp President. 
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Movies That Mimic Life 

(Cantinufid from pogo 



The problem of creating an illusion of 
depth on the screen is still to be solved. 
Clever backlighting in some quri’ent pic- 
tures makes the actors stand out from their 
backgrounds and is a partial solution^ but 
what the experts want is a three-dimen- 
sional effect so perfect that birds flying 
towai'd the camera woLlld^ in the theater* 
appear to almost fly out over the heads o£ 
the audience. 

Optical glasses or red and green glasses 
that have been worn by audiences in some 
three-dimensional experiments don^t seem 
to be the answer- A Russian system that 
seems to have promise is now being stud- 
ied, In this arrangement, stereoscopic film 
is made by means of reflecting mi^rors^ 




Thi* rffcKklk lank wai buill in a iludia fhnf» 



through a single camera lens, and the two 
images are superimposed in projection. 
This has been tried before^ but the Russian 
system also includes a perspective giiUCp 
set up in front of the screen^ that consists 
of 30^000 copper wires so fine that they can 
hardly be distinguished. The stereoscopic 
imagesi projected against the grille* are 
supposed to give a true Illusion of depth. 

Because of technical difficulties most 
cameramen shoot scenes with their lenses 
practically wide open in Spite of the fact 
that this gives them a very shallow depth 
of focus. In the past they have made a 
virtue of this by focusing first on one actor 
and then on another as a means of direct- 
ing attention to the character who is speak- 
ing. The rest of the scene is out of focus 
and iuzzy. 

The new method of coating lenses with 
transpai-ent material in microscopic layers 
for the purpose of allowing more light to 



pass through the lens instead of being re- 
flected from its surfaces* plus the new ^^hjgh 
speed” filmst the penetrating light 

from hs^m-arc broadside lamps^ now per- 
mits a cameraman to attain a practically 
universal focus in which objects close to 
the camera as well as objects hundreds of 
feet away are all equally sharp and clear. 
This new technique is demonstrated in 
R,K-0.*s ''Citizen Kane/' a pictui^e in which 
many scenes were shot at a camera aper^ 
ture of f 16 instead of the more usual f 3.5. 
The result is that for the first time the 
motion picture camera sees a vrhole scene 
with the same depth of focus and clarily 
that the human eye sees it. In this picturei 
for the first time^ audiences see the ceilings 
of some of the sets. Most Hollywood sets 
have three walls and a floor but no ceiling 
and the ceiling space is taken up by lights 
pointed down into the set. In this picture 
the cameraman wanted to shoot upward 
from the floor for some scenes, so muslin 
ceilings were constructed and the overhead 
lights were moved out to the sides. 

So-called ‘^ick photography” plays an 
important part in picture making because 
by the use of miniatures and the projection 
of motion pictures on a screen to form the 
background for action in fi'ont of the cam- 
era* effects that are too dangerous, too ex- 
pensive* or impossible to obtain in real life 
may be created. Most such tricks of the 
profession ai-e seci-et but one device re- 
cently patented is a “water ripple and wave 
illusion macblne" by which Warner Bros, 
are able to create on a background screen a 
perfect reproduction of sunlight sparkling 
on the ocean, the action of waves, and sim- 
ilar effects- The same studio recently built 
a revolving mountain in one of its sound 
stages. The mountain has six sides, each 
showing a different scene. 

The same technical skill that has har- 
nessed light and sound for your entertain-^ 
ment is turning its attention to the prob- 
lems of defense. One cinema photographer 
is using all hLs spare time to create a new 
and simple photographic system for strip- 
ping the vefi from camouflage. A sound 
engineer is hard at work on a revolutionary 
aircraft detecting and sound ranging sys- 
tem and other experts arc tackling similar 
projects that may play thek part in mod- 
ern warfare. 
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Othcf engifi« of the Wrighc 
A^ronaucicdl Corporaiioa pow^r 
Navy 'IVaintri, Army Tanks, Boeing 
Iflyjng Fortresses, »and the bugc 
Douglas B-IP« 

VuPiirymg ^xactn^si for jibi^iats 
JtpffTrdability is the keynote of 
Wright productioii— CO insure safety 
of pilot and equipment and to main- 
fain the reputaEion of Wright Cngi n ^ 
for unfaLteriog Service through 
millions of dying miles year after 
j^ear* 

With fireetsion and productmti as 
the goah America U building an 
Lmpregnabie defense. We are proud 
of die many helpful ways Atlas 
machine tools arc serving the naixon. 



Ndj. 2 in a Swfifi 

Aiiai h^ips m thf D^i^rrif PTQi;rar^^+^ 

CYCLONES 

hr MflNSi 



Every mech an ically-mioded American 
thrills with itutidable pride at the 
achievements of the nation's engineers- 
and craJesmeo in building mighty 
weapons for defense^ This Wright 
Cydone 14 that powers the famous 
Curtiss Dive Bomber is a typical 
C3tomple — a l4 cylinder double-iow 
1700 HP radlabtype air-cctoled engine. 




Tb^ Aila^ if i« re^xilar m nrM^riais 

iffg labar^tY^ripj of /bp Wrisbi Aeronauth^ Corpisr^ioft^ 

ATLAS PRESS COMPANY 
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Adventures of the Deep Sea Fishermen 

(CopHnmd hem poisfr 



The radio has saved a number pf fishing 
vessels and their crews, although many 
emergencies are so unexpected that the ra- 
dio is of little uspr Calling for help doesn^t 
save the day^ for instan-ccp when a fire 
breaks out. The crew must fight the fire 
unaided or the vessel will be lost before 
help can reach them. 

Once a short circuit in the wiring started 
a fire on, the tuna fishing boatp Yankee 
Clipper^ but no one knew it because the 
boat wag anchored off a desert island and 
the crew was all below asleep. A couple of 
them woke up when there was a crash on 
decki and got up to investigate. Hie ship 
was afire and some extra drums of fuel oil, 
on the after deck, were glowing in the heat. 
The whole crew fought the fire and finally 
got it out before much damage had been 
done aside from that to the deckhouser The 
flames had burned away the rigging^ re- 
leased the boat boom, and it was the crash 
of the boom on the deck that had awakened 
the men. The vessel would have been 
doomed in another 10 minutes but it stayed 
at sea and fished for another three weeks 
before returning to port. 

For both the live -bait boats and the 
purse seiners, sliarks are one of the chief 
dangers. On a live-bait boat the men fish 
from metal racks outside the rail and just 
above the water. Hungry sharks are apt to 
snap at their rubber boots, so they have 
to stand back against the hull. Barracuda 
sometimes jump into the air after bait that 
is being thrown from a vessel, with such 
force that they may land on deck and knock 
down anyone who happens to be in the way. 

The great whale sharks of Lower CaH- 
fomia waters, weighing up to 20 tons, tan- 
gle themselves up in the great tuna nets 
and may do thousands of dollars worth o^J 
damage in a few minutes. The main desir^. 
of the fishing crewp once a big shark has 
trapped himself, is to get him free at once 
and unharmed. If the shark dies they will 
have the long task of cutting him up and 
getting him free of the net piece by piece. 
One way of getting him loose is to tie a 
line to his tail and then tow him away. If 
he is too tangled up for that, one of the 
men climbs onto the shark^s head and with 
a long knife at the end of a pole saws the 
net free in front so that the shark can 
swim out. 



A tuna net qosU something tike 
and one ci'ew thought that a big shark had 
gotten away with Iheir net for gaedn The 
great animal, tangled in the meshes, dove 
for the bottom and carried down the entire 
net and a 20-foot skiff that was lashed to it. 
The fishing vessel cruised around but not 
a sight was to be seen of the shark, net, or 
itkiff. Three hours later the shark finally 
worked himself free and the skiff and 
eork-buoyed net rose to the surface again. 

There is always a chance, after a purse 
seiner hag captured 50 tons of fish or more 
in its net, that the school will sound and 
drag the seine and the skiff attached to it 
under water. The gear always floats up lo 
the top again after the fish escape, of 
course, but there will bo no more fishing 
for a day or two because the net must be 
overhauled and repaired before it can be 
used again. 

AD of the big sea boats ai'e now owned 
by citkena of the United States and In the 
past, before this w^as true, some newspapers 
speculated as to v^hether some of the tuna 
clippers might not be converted into mine 
layers and used against the United States 
in case of war. The fact is that the fishing 
fleet will be used to protect the country in- 
stead of to fight against it. 

Thirty purse seiners have ah’cady been 
taken over by the Navy and are being re- 
fitted for duty as mine sweepers and anti- 
submarine-net tenders. Small caliber guns 
are being mounted on the erstw^hile tuna 
clippers and depth bomb chutes built in 
the stems. The British fishing fleet has im- 
portant patrol and mine sweeping duties in 
the present war and today, on both coasts, 
American vessels are being prepared for 




CoId^ResistanLi: Syntfeefic Rubber 



Will Not Harden in Sub-Zero 

Synthetic rubber that will not harden 
and become brittle even in sub-zeix) tem- 
pcratui-es has just been announced by the 
du Pont company. It promises to be hi^ly 
v^aluahle in the manufacture of airplanes 
which encounter temperatures as low as 70 
degrees below zero at high altitudes^ and 
in automobiles which must be driven in 
40-below temperatures during winter. 

MECI^ANICS 

^ 0_ /"*' I uC 1 



1S3 








ITOUBLE/ 







DECEMBER, 1941 



169 















“WE’LL FIflHT ’EM 
WITH FILES!” 



■ * * WLkh lA fliidflief WAj of Gating that 
mHfionp of files in the hands af mtlZiona of patri' 
otic workers are doing a trentendDiu hit Coward 
N^lionul Defense — on shlpa^ planes, tanks, tracks, 
sheik and whatnot. 

Above, for Instance, yon see one of 
four hond-^ling operationB employed 
in the making of 3 -znelt aiili-aircraft 
shells. The Hie is a NidtolBon^ 

For speed and aceuracyi the 
BureBt, smoothest, sharpest cut* 
ting and moist tinifann Hies are 
needed. Thai’^s why each week 
bundreda of tbopsandp of Nich- 
otson ajid Black Diamond fileo 
are “entering the service** — in 
both UiBnufacIliria and np^kcep 
of defense equipment; in indi- 
rect defciuc acdviCiea — mining, 
lumbering, manofacturing, etc. 

AvazEablc through tnill-supply 
or hardware hoDses^ 
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^sJFILES 



FOR EVERY 
FUR PO S E 






FIEE TEGHMICAl IDLLETINS on any 
of thflio fpicFil-pvfpflit fTIti fez: 

Ftit Stwtl^ AliimlnyiFi, Efau, Foundry 
Ciififiot, DE« CaitiTtflt, Dla Mahlfi^; 
S^fvwar Toalh and Latha flJInq. 

NICHOLSON FILE CD., 21 ban $L 
Frg«i|JiiH,li.L.U.t.iL 
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Slide, Brother, Slide 

(C^i^inu^d f ro^_ p age 4S) 

The first of the action maneuvers which 
should be mastered by the average skier is 
the ^^double stem,’^ or ^'sjiow plow” stop. 
""'Stemming'* simply means turning inward 
of the point of a ski. To accomplish the 
double stem stop, turn the points of both 
skis inward until they practically meet. 
Your body should he in a crouched posi- 
tion, your ski poles dear of the snow and 
behind you, and your weight in your seat. 

The double stem is also used to decrease 
speed without coming to a full stop. In this 
case the skis aie not turned inward as 
much as for a stop. The more the ski pointy 
are turned inward, the greater the decrease 
in speed. When you have decreased your 
speed sufficiently, it is simple to come out 
of the double stem by bringing your skis 
back to a parallel position. Through the 
Use of the double stem a speed of 60 miles 
an hour can be decreased to four or five 
miles an hgurn 

Another maneuver which utilises the 
double stem technique is the *'stem turn.” 
In this case, one ski is turned inward more 
than the other. The ski opposite to the 
directioti In which you want to turn ia the 
one which is turned inwai'd at a greater 
angle — if you want to tum right, the left 
ski is turned in more sharply. In making 
a double stem turn, the weight is mure 
heavily on the outer ski. The double stem 
turn is used when you wish to decrease 
speed and tum at the same time. 

If you wish to tum with only a slight 
deci'case in speedy you should use a ”stem 
Christiania,*' This is flceomplish<?d as 
though you were riding on one ski and 
steering with the other* The shoulder op- 
posite to the direction of the tuim is thimst 
forward, Tum only one ski, keeping the 
turned ski slightly forward. 

The Chi'istiaiiia^’ is a still faster 

tum than the stem Christiania. The skis 
are not turned inward at aU, but are kept 
perfectly paralleL The twisting motion 
which generates the lui-n is given from 
above the waist To turn right you swing 
your left shoulder sharply f or^vard; to turn 
left the right shoulder is thi-ust forward. 
The body is bent slightly at the waist and 
the normal crouch is maintained. The 
Christiania is also used by expert skiers as 
(CcritinM4cf tis pcigtt 171) 
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^ Detp iheit mAny ^mtikers 

U they're missing something by 

M il~ jB way of fine tobacco If you're one of 

these many r why not do 3 Lf ti le ^^discover* 

- your own? Very Likely, Peper's 

Paudh Mixture will be 3 real Ond. Mjr, 

W- £. Andexson thinks so^he “It 

\ - has what it takea to make a fine tobacco 

I- mildness, aroma and bndy/^ Al your 

J" tobac:cooist''s for only Z5<^. J 

LfEIF ERICSSON tailed frvm Norway m i&e year 1000. M 
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DISCQFERING YOVR TOBACCO is so easier* ^ 
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REAL ENGINE VALUE 
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FLYER TRAINS 
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Die illuMtrnted boot sivn coEnpIctr 
ftdvuiE:? ap a^w Aemt'itmn Flyer 
device tJwt llccu- 
larttEy fcpfoducti th& idrriDE loimd 
effecti H?f rcpl txgiiai- Cbj^-cboa* at« 
K> re-aiutic thc^ dhanEC tvLbc Bud. 
tempo- with tv^ry chApae in trala tpeed, 
EJow» -dHp-tivoAted obwHihoQt wbcG. 
brain m Aten^diBE idle ^ ^ . ruiaBh roor^ 
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a method of stopping after a downhill run. 

The fastest and most streamlined of all 
toms is the “Telemark.” It is also the most 
graceful and is commonly used by jumpers 
to give a polished finish to their runs. In 
the Telemark, the skis are practically par- 
alleh with the outside ski slightly forward. 
The weight of the body is shifted to the 
forward ski. The poles are held farther 
outward from the body than in. any other 
turn. When properly executed, the Tele- 
mark does not decrease the skier's speed 
and is used simply to change directionH 

When you have mastered the double 
stem tum^ the stem Christianiap the pure 
Christiania and the Telemarkj you will be 
able to turn at any speed and in the most 
efficient manner relative to the terrain 
which you are covering. 

The next step is to learn the few funda- 
mental jumps which are required for gen- 
eral cross-country skung. The first of these 
is the '^ump turn.” This is really a combi- 
nation jump and turn, as the name implies. 
It is used when the snow is either too heavy 
or too mushy for any other type of turn. 
The poles are not employed in this maneu* 
ver^ except for balance. They should not 
touch the snow* The turn is achieved by 
simply jumping off the snow and at the 
same time changing direction. There is 
nothing complicated about this jump, it 
being exactly the same as when a person 
without skis jumps over a log or other low 
object. There is no point in jumping high. 
Jmt be sure that your skis clear the snow. 

As you jump, swing your skis in the di- 
rection in which you want to turn. This 
maneuver can be practiced in your own 
living room. In fact, I have my classes 
practice it indoors before going out in the 
snow, 

An all important use of the jump turn 
is to stop when you come to mi unexpected 
obstacle. This usually occurs when you 
are skiing down a steep hiU and suddenly 
see a log or rock immediately ahead. Ln 
such a case, jump turn at a complete right 
angle to the direction in which you are 
skiing. This results in the most positive 
possible stop. Land first on your skis, and 
then if the situation is dangerous enough, 
don't be alraid to fall and let your body aid 
in the stop. 

The ‘^obstacle jump*' is similar to the 
jump turn except that there is no change 

(Continued to paga 174i} 
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in direction. Its sole use is to clear ^ low 
obstacle without turning. The jump should 
be higher than for a jump turn. Obstacle 
jumps should be begun with the body in a 
low crouch. The arms may be in any po- 
sition, except that the ski poles must be 
behind you. To jump with your ski poles 
in front is extremely dangerous. Let me 
repeat that there is nothing at all compli* 
cated in such jumps, the jump being simply 
the ordinary jump with which all human 
beings are familiar. 

For all practical pui*poses^ the most ex- 
treme jump necessary for normal skiing is 
the “Gelandesprung,” This JS simply an 
obstacle jump which is aided by the ski 
poles. It is used for clearing obstacles 
which are too high for a plain jump. For 
the Gelandesprung^ the grip on the ski 
poles must be altered. The strap is twisted 
around the wrist and the end of the ski 
pole rests in the pabn of the hand. The 
index Enger» or the Index finger and the 
second fmger, should lie along the side of 
the ski pole. 

To execute the Gelandesprung, extend 
the poles in front of you, plant the points 
in the snow, and jump, at the same time 
boosting yourself with the poles. The skis 
should be kept absolutely parallel 

Although the Gelandesprung is the best 
of all methods for clearing obstacles which 
are too high for plain jumping, it should 
not be used at extremely high speeds, Be- 
fore using this maneuver in unknown ter- 
rain, the skier should practice it at ex- 
tremely slow speeds and over some known 
obstacle. Once mastered, it is invaluable 
for aU types of skiing. 

As in any sport, good sk&ig requires 
practice. However, skiing is fundamentally 
simple and does not demand extensive 
training. I am referring, of course, to ordi- 
nai^y skiing, not to exhibition or other 
highly technical competitions. Naturally, 
there is nothing which will take the place 
of personal instruction by a competent pro- 
fesdonal skier. However, if you will foUow 
the simple advice given in this article, you 
will Increase your skiing pleasure im-^ 
mensely and you will be able to cover any 
type of country with your skis under you, 
rather than the reverse. 



JfSee index, page 4- A, to find where to buy 
articies described in this magazine. Say 
You Saw It in Popular Mechanics. 
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America’s Newest Birds of War 

(Continue fram Calanoto Sec^ian) 



Soon to emerge from the Glenn L Mar- 
tin plant will be a 140T000-pound battleship 
of the air, the largest flying boat in the 
world, which the Navy will use. Powered 
by four 2,000 -horsepower Cyclone engines^ 
it will have a top speed of about 200 miles 
per hour, a cruising speed of 150 and a fuel 
capacity sufficient for a flight across the 
Atlantic and retui-n. Gun turrets protrude 
from the hull at a dozen places and the fly- 
ing boat will carry both bombs and tor* 
pedoes. The flying battleship is intended 
for high altitude operations, being desired 
to stay far above the effective range of 
antiaircraft fire. It is an experimental ship, 




Thit *t 0 '"eying forUiii," which can eparata 
affidtniiy i«van fnllet ehave lha eorlh 



the Navy depending for the present upon 
the Consolidate patrol bombers — both 
twin and four-motored — and the Martin 
bi-mo tored planes. 

Dive bombing is recognized by the Army 
Air Forces as one of the important phases 
of aerial warfare end organization of sbt 
squadrons of the American version of the 
German Stukas has been completed re- 
cently. Initial deliveries of a new dive 
bomber — the Douglas A-24 — have been 
made to the Airny to equip this force^ 
which would operate in actual warfare in 
coimection with armored divisions. The 
plane is a tvvo-place^ single-motor ship 
which will out-perform dive bombers now 
used by other nations. It is designed to be 
highly effective against moving targets, 
especially when defenses are not thor- 
oughly organized. 

A new-type, long range Brewster dive 
bomber being developed for the Navy is 
said to be IftO miles an hour foster than the 
German Stuka+ Designed for operation 
from aircraft carriers^ it is a large, aU- 



meUl, mid-wing monoplane and is manned 
by a pilot and a gunner. It carries a 1,000- 
pound bomb entirely enclosed within its 
fuselage, a feature that results in more 
^eed because air drag is reduced* The 
plancp which has been subjected to exten- 
sive flight testing, is powered by a Wright 
double-row Cyclone motor rated at 1,700 
horsepower. 

Research work by aviation and military 
engineers has been in progress for several 
months on the subject of high* altitude 
combat and bombing operations. Almost 
daily dispatches from Europe have indi- 
cated that zones of air action are moving 
upward, with fighting at 25,000 feet and 
higher* Greater heights are expected to 
become common as specially equipped 
types of aircraft come into wider service. 
In this research, the Boeing flying fortress, 
which has turbo- superchargers enabling it 
to operate efficiently at high altitudes, has 
been employed to take groups of engineers 
to the threshold of the stratosphere — 35,000 
feet — where the air is $o thin a man will 
become unconscious in less than a minute 
without an ai'tificial air supply. On these 
flights, the engineers, as well as members 
□f the crew, breathe oxygen after having 
reduced the nitrogen content of the blood 
by breathing pure oxygen and exercising 
mildly for 30 minutes before taking off. At 
high altitudes nitrogen expands into tiny 
bubbles and produces a painful effect sim- 
ilar to a diver’s ’TiendsL’^ A test chamber 
on the ground simulates eonditions of the 
upper air and permits the airmen to prac- 
tice every step of a proposed flight. 

Just how fast are the Army and Navy 
going to get the latest types of warplanes? 
That IS entirely dependent upon, the num- 
ber that the United States government 
considers necessaiy to release to England. 
Pi esent plans caH for delivery of between 
40,000 and 50,000 planes of all types to ffiis 
country’s armed forces by the end of 1942. 
Aviation manufactxirers agree that the job 
can be done and some predict its comple- 
tion ahead of schedule* 



([You can obtain additional information 
about products described in this magazine 
by \^Titing to the fu-ms listed in the Where- 
to -Buy ‘-It index, page 4- A. Say You Saw 
ft in Popular Mechanics. 
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scMEAHTc jVotf.' adn'l Jus/ i&o bat// 
Thiftk WE ^Mgbt to give him a ArfWr^ 

coPtPOFAL: Naw/ That*s too itrenifous, 
Let^s just give him some good jtdvice. 

&CHSEAPIT: Like ^^Su'ifch to Jv Cood- 
rich^\^ 

CoHPOflAL: Yeah. Bui come on. First 
thhjgy&ukmw be*U begeiHng annoyed! 



I N times like these, most 
people stick lo the things 
that are tried and trae. la tires 
this means Sikerto^ns. And 
because Unde Sam is usin^ 
SilvertD'wns by thousinds for 
defense, they're made even 
better th^n ever. Y o u jret the 
benefit — extra mileage — 
greater safety. 

Remember— every single 



Silveriown i$ made with 
Duramin. And Duranlin: i$-the 
big reajUJn for isil vertowp '3 
ouCStandijij^ mileagep 

Yciu Can Still buy Silver- 
towns at low prices. And you 
can still pay a ^ you dde. All 
B. F. Goodrich Sil^ertown 
Stores^ and many 
Goodrich dealers, ol^ 
fer the budget plan, 




Ali SltVERTOWNS }fiaf/e with DURAMIN 



{Lefty AAFCTY ftlLVEftTOWN. Td£> 
quJitj. Hi^FlExcQrd^ make it 
SUOIfeget than CTcr. 



{OiWfJ UELVKE SHuVERtOwN, The 
btn ooinbiciAtiDa of cuilei^xc, 
adfetfp eomtart, tnd quiei. 



iRrsbf) HfE-SAVEB SlLVUrrOWH. No 
tire can scup you quicker, or 
keep yoa sflfcr from skid^r 



BECEMEER, SMt 
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Battling the Red Monster 

(C&rtflrtwed ni.PJajSL 



You can't blow out many types of fire in 
your home^ but you can often separate the 
flames by beating them off with a small 
rug, a blanket, or a wet toweb or if they 
are in a gai'ment, by whipping the garment 
agEiinat the bare wall or floorn 

But the most common type of fire In the 
home is one w^hcre woodj paper, rubbish or 
textiles are burning. Here, cooling with 
water is most effective. Or you might have 
a rapidly burning fire caused by the igni- 
tion of gasoline, grease or oil. In that case 
the prcfen'cd ti-eatment would be smoth- 
ering — cutting off its oxygen supply. A 
third tjTJe is the fire in electrical equip- 
ment. Here either smothering or coohug 
could be employed, provided you did not 
use water or any other cKtinguishing agent 
which will conduct electricity and shock 
yourself, but first of all, disconnect the 
appliance^ if possible. 

Sometimes a fire may need a combina- 
tion of bvo extinguishing methods. Let^s 
take an imaginary trip through a house 
with one of the experts from Underwriters^ 
Laboratories and find out just what might 
happen. 

And let’s presume that as we reach tills 
house the engine of our car catches fire. He 
would stop the car^ grab a one- quart extin- 
guisher, open the car hood and direct the 
sti‘ean\ against the engine so that it could 
^lash against the hot surfaces, evaporate 
and form gas. The gas would smother the 
fire. 

If there were no extinguisher in the cai% 
ho would thi'ow dirt on the engine, or sand 
or suoWt again smothering the flames, or 
beat the fire out with a hat or coat, separat- 
ing the flames from the burning material. 

If the car caught fire in the garage and 
the fire spread to grease and oil on the 
floor, he would try to get the car out of the 
garage, put out the fire in the car first with 
the extinguisher^ and then attack the fire 
in the garage floor with the remaining liq- 
uid. And if there w^ere no extinguisher on 
hand^ the expert would use sand, dirt or 
even a broom. 

Many fires start in basements, so we go 
there next. Fires in the basement are dan- 
gerous because they are below you and 
can spread throughout the house. A good 
extinguisher to have in the basement to 
fight oil fires or rubbish or wood fires, the 



expert explains, is the two and one-half 
gallon foam type. Suppose we have a leak- 
ing oil line and the floor around the furnace 
is covered with flaming oil. By inverting 
the foam extinguisher and directing the 
stream upon the surface of the flaming oil. 
the fire may be extinguished. If it is not 
possible to put the fire out. completely, at 
least the smothering blanket of foam will 
greatly reduce the fire^s intensity and re- 
tard the spread of the flameSr 
If w'e do not have an extinguisher^ a good 
quantity of sand ^vhich can be shoveled or 
thrown on tho flaming oil is effective. And 
a garden hose adjusted in a fine spray can 
be used to cool the fire and to wet down 
the area surrounding it. Under no condi- 
tions should a forceful waler stream be di- 
rected into flaming oiL That vrouid spread 
the fire. With a rubbiah or wood fire the 
hose can also be used and a strong stream 
is effective here. Buckets or pans of water 
may help if a hose is not available^ 

Remember, the expert cautions, when 
there Ls a fire in the basement, or anywhere 
in the house, the whole house is in danger. 
Call for help and have someone call the 
fii-e department And if you're alone, phone 
the fire department immediately, unless 
you have extinguishers or other equipment 
and are certain of being abie to put out the 
blaze without help. If the fire gets out of 
hand and you have delayed calling the fire 
department, the damage may be great. 

Wow we go to the kitchen, where, he 
says, we usually have grease fires. Frying 
doughnuts in □ large kettle of grease some- 
times causes fires if the grease is allowed 
to get too hot. An exeelient device for put- 
ting out kitchen fires is a two-pound car- 
bon-dioxide extinguisher that can be han- 
dled easily by a Tvoinan. It smothers the 
fire with carbon dioxide gas and snow 
which is at a temperature of one hundr-xi 
and ten degrees below zero. The next best 
thing is a large pot lid to put over the ket- 
tle or skiUei and smother the flames^ 

In the rest of the house we are mostly 
concerned with a fire in bedding, 

or rugs which does not usually spread rap- 
idly and can generally be put out with 
buckets of water if discovered soon enough. 
For that sort of fire, any kind of extin- 
giii^er would be helpful. But a two and 

(Co-ntinuid ISOj 
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Lionel '^00''' Gpug« Rpilropd:^ 

Far □pcrlmentE^dwaUrrx and -f-Dr lall mah ar^d ho^f 
with iirnil«d ipaca in whfch ta wark^ Mofiel ''□d*''' 

U idmi. Only fltrtPUt half th-* Ili« af '*-0” gnuga, 
Tflt corlainmg last tii i^uch fif** f*gillini 

dim! daparHlDblB parfarimi-n-DB-. Rflad all obavt 
■gaugii in th#- n«w liannE CalologL See Liansl '"00" 
f avg# kaini ««v dliploy at your c|dalBn+ 



if ^ fWS roe LIONEL fiAllPOADEBS 

Just aut! 64-Page, Full Color Lionet Catalagl 
New Cars! New Engines! Exciting New Equipment! 

Seond at once f&r a copy of Ihe new 1?4^ Lionel Catalog and feasJ your 
eye» on ihe C.JdJ 1 e^ line of o/f Ijjn-e — tke gretFl^il array of scale nvodel 
railrood Itcfoiprnenl- Lionel hoj pnianLfl'Qc+urgd I New, JciWr 
highly dEtailedp autheotk-model potienger coochei. New engines. 

Ifain canthl nations. New, reali&ldc accessariES. New acMon feaMires. A 
Hew hi^h 111 ark in fun^ lh rills and excitemenl fot Lionift roilroaderi. Get 
thn compiata- IIqtV- Dp^'t 'wo-lU Sc-nd fair yoigr Li&nal C<iHil*g to-day. 



F1L&E COPY FROM YOUt OFALER^Yoii «rt abloin a Llan«l Calo- 

lag frcB from nny dealer or depart menl sTore. Or, mail cawpati 
Eiwlq-w, enclDiing IDC Epr* pnsrnge and tiandEiriDi^ 



§ The Lionel Corporation, OepI, AD 
I 15 Foil 2fith Sr., New York, N. T. 

I Ehdaied 'a len cents. Fleas# rush the new 1'^41 Lmoel Catalog tor 
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one-half gallon ^da-aeid extinguisher^ or 
a water pump type would be best 

The expert telis us that for ordinary fires^ 
attack from the windward side^ and extin- 
guish the flames from the bottom up, or 
from the front back. Try to keep the fire 
from flashing back over the area which has 
been extinguished. In the case of burning 
liquids in open containerSj the stream from 
the extinguisher ^diould be du'ected against 
the Inside wall of the container so that it 
will spread back over the liquid. 



Never tui^n the stream into the flaming 
liquid; it may spread the Are. Carbon dJ- 
oxide !md some other types of extinguish- 
ers should be used with a sweeping motion 
for they separate the flame from tlie bujfli- 
ing material. Using the extinguisher cor- 
rectly may make the difference between 
success or failure. Above all, do not give 
up. One instant it may look hopelessp the 
next you may have the Are out. The im- 
portant thing is to keep a clear head and 
act quickly. 



^ i., They Steer by Ear 

ffom pqgfl 3A) 



or graveli and a forked headland yields a 
a double echo to the expert ear. A lone 
rock or small island yields a short echo* 
when most of the whistlers noise goes past 
it without bouncing back, and a long shore- 
line naturally returns a long echo. 

Thus the echo serves instead of the eye 
as a final verification of the vessers posi- 
tion in close quarters. Its approx Imalc po^ 
sition is based on its logged coui^seT just as 
a train^s position is dictated by the tracks. 
Every day in all kinds of weather^ the pilot 
logs each change □£ course to the minute 
and second, including the compass bearing 
and tachometer count. Then, when the fog 
sets in, he turns back his log two weeks to 
catch the tide at the same stage; he puts 
his boat in the same groove, and follows 
the groove until a narrow passage or 
threatening point makes him ^Teel around" 
wilh the xvhistle to get his bearings exactly. 

Echo-navigation is even used in groping 
past a sister-ship on the same mn, for her 
familial' whistle identifies the sisler-sMp 
and her Course is known from familiar ex- 
perience. The only “stares" come from 
rare broken whistle-cords and from the 
fog itselfp for a dense bank of it will return 
a fairly solid echo. A strange skipper 
would be in a panic^ but the veteran knows 
he canT beUeve his ears- 

Diesel boats, with their electric rudders 
and air-homs, are sweeping steam from 
the ferry lanes and pioneer skippers donT 
like il They say the "'hooters” don't pro- 
duce such good echoes as the old steam 
chimes, and that the rumble of the ex- 
haust blurs them. A few motorships carrj'' 
steam -chests on their exhaust manifolEk 
which generate enough steam for the whis- 
tle and for heating the cabinet but even 



these are disappearing. So, for that matter, 
is echo-navigation. 

The main arteries of travel among the 
scattered islands and sprawling peninsulas 
of Puget Sound are thickly sprinkled now 
with bellbuoySj whistles, foghorns and oth- 
er aids to navigation. Echoes still are used 
to confirm these modem safeguards, but as 
“the eyes of the boat” they' re losing grounck 

Even the echo-boards are growing 
scarcer. These were like four big bill- 
boards in the shape of a cross; they were 
built on spits and shoals where the natural 
echo was insuffleient for safe nagivation^ 
and they rapped back an echo like a gun- 
shot. Now a whistle %vaib where the echo- 
board once stood^ or a beR Jangles, and 
boats slam past with silent wHstleSp 

Puget Sound has drained San BYancisco 
Bay of its feiTies^ since the two great 
bridges were built A migi'atlon of motor- 
ships has been towed through storm and 
wind to serve out their usefulness in wa- 
terways too wide for bridges, and they are 
standardizing the Seattle ferry fleet. Most 
of them hold from 40 to 80 cars, but there 
are sturdy little craft that hold less than 
a dozen and connect iiitle-used roads^ 

Queen of the fleet is Black BaR’s sti'eam- 
lined Kalakala, which was in service for 
months before ^e was ever “designed.^" 
She was built with templates “blown up^' 
fi'om a small scale models and her stream- 
Rning has been more valuable in advertis-^ 
ing than in actual service, although she 
holds her schedule in high winds better 
than vessels of conventional design. 

CSee index, page 4 -A, to find where to buy 
articles described in this magazine. Say 
You Saw It in Popular Mechanics. 
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The Outstanding 
Characteiistic oi ALL DELCO Batteries 



W&rU ^ of fJvcfWcctl E^Kiipmcnf 



The fin^l tegt of 3 buttery is Jepcndiiblo 
l>errormancc during tlie winter months, 
when ZJ^^^o and sub-zero temp^r^f uri^si 
make cars hard to start. 

[t is during these months e;»pc^eially that 
e^mj star i mg abUity — on Dutstandfng 
cliaracterlstic of all Oetco hattones— 
stand sDelco battery owners In good stead. 

There are more than sis million users of 
l>eieo l^atterles. More than six million 
cars, mieks and buses will si art surely 
and dependably this winter 
because of this cstro start - 



Replace with a 
Battery 



inf# nhiJ’ify that Delco batteries provide. 

And tills year^ as In years past^ more than 
4A per cent of all new cars sold are 
equipped with Delco batteries. For 
Americans leading antoTnotive engineers 
have put their stamp of approval on Delco 
batteries by selecting them for original 
equipmentH, 

Get 3 l>elco batterj' for your car. Your 
Delco bat r cry dealer will a how you one 
that is exactly right for your require- 
men t S t whatever make or 



model car you drive. 
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Save on Everything in Radio 





LOWEST PRICES ANYWHERE 

U’s crtmtiTislaly new — it’a EizElinK 
lull - Er4-jtnt^1l mfiijey^iLvEnp; 
vniuea you expect fn>Tn ALI-IF.I'J 
uu Evcr^'tlriEniE in R^dfol 



50 NEW 1942 RADIOS! 

Evt'fy- one n tlifthtniLoB — -"pi^p- 

wnniir' . 1 -wjiy LileawL J-'M> 

AM inDdclB; JUrcimltJ-Ji: Phunu-Eivdi(> 
DornbLnii^llDhD-H PlBitic mndulKj U'Hjphl- 
wlile A.iic<k imiS Kari'n r 4 MlLriA; 

iww AmRlL'-iir -nil the Im'W 

ia.12 himlfla^ — iilL at lowetl prlfi>"l 
HEW 1942 SOUND SVStEM&I 
nil’ NkE^pr — r^ir ■■v<srj‘ Public 
App]if7itiicjni^T Uk Un urjiCtA, Sr^w 
fcalure-tii nriiciPB in P.A, 

n-iif Tin-m PiijfrririiiL Plnit~™S ft.rjnj' 

Trln.L l>on'| mL^Ji 



NEW mi KITS1 

IJoiJd four im'B bH€El-b3 EvtVf- 
Elilna V^ii niMiA In rndLa fnr 

oven? imildLaR' rog-uJrcnuE-iiE. 
Wi^' 1 l Blippli^ pA-rt* IIeIb rop Mlir 
■el mist -rteRTrSlkijd in mnffailnp 
FudLa ccnBCriHtiaai iLrElelea. Lo-L 
ALilE-D help ^fu* — wsuBc ua 
^^yDu''ll Iciim qujeklyL Mukc- 
lU yovr HuJio TlrudquarEorO.- 



U,m PARTS! 

Tho bL[iE?Ti!-id- ■tlottlon i>E fljLinl- 
ity rrairti, Evtrr l^^pdlrij! piilIlc 
^^□ mplelc- llBtirKB fer 
ndio buibiSiup sifut ^fPvIHnj; 
rRiuircmcat^ You can't nfl^onft 
to bo withuui Lite new 1242 
ALLIED Rfldio f nmlmif— 1 h^. 
rf>|l4blf< -tiNiid-fi Eo UvE-ry^bin^iE 
in. Rmiku wt IcwiNjl PTiCt^l 




LEARN 
RADI0 1 




RADIO DICTIONARY BUILDERS' HANDBOOK 



NoLhSriE ILkn il rvc-r befo 
ccmplclcp AUltiO-iitA.lLv»p worth 
t^4riew the prLccI Coon- 
pLIed by Ic-EulifiC RadiOi autliuY- 
Lli-c-D urtiJer Ald^lEtD BV^Hirvi- 
Di(?l1. Glvf4 eacy'-ln--UDd4ir3iLtand 
4efi-nLijoQB ol Dil:l bcouinytfil^ 
uicd FiidLc tci'nu. 1 

A "ra«st" at h>tiL^ 



MpR-t po]iiular and widely mti] 
lEadlo publicntiub — ^ALLIED'Ji 
uwn vjiluH-ble lt«Klniier'a boDk 
on Radio. Te-IIb. fauw to oeltel 
circuitB. reed bikitrl 

HaLn. etc!. Ajliy Lklurtraied. 
EiLfly tb iinderHE-iuLd. OniuT b)^ 
coupon, u'l yeuri | A— 
Far Dnty. .... .... ... * 



» 

I 



I 

I 

I 

I 

I 




BH3 W. JochHifl Bhrd., Dept. S-M-1 
ChIcapEOi llltinBla 



O Se-nd -me yom FR^}-^ Redle iCatalnR-. 

[7 1 AH^tCiBc lOe far Radio DiclLonarr- 
n 3 vncloDc liOc tf^T Redle RijlldDra'' MxLTulboo'^ 



Nujtig 



I Addre-«a ....... ... ...... . . ■ 
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I City . .,. ^ ^ r , I + ...,.. . 
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'’Microtube” Three 

(Centtnufid frpm page 157) 

type as both arc tho si^e shown in photo E, 
The variable tuning condenser (Ct) is a 
mica compression type ordinarily used as 
a trimmer or padder in large sets. The ca- 




pacity range given covers practically all of 
the standard broadcast band except the 
high frequency end. If your local stations 
tune in at this high end, use a 75 to 225 
mmfd. of the same type. In order to tune 
(Cl) from the front panel it is necessary 




(Cofiiinu«d To 184 ) 
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Ouiv i-lic d ribi Jjnai rf vca 

you tile erf I^pTH 

Al is^i InJl Dri vtja.niJ F rccKJaat- 



^irt add luaay 



Write fof Lh« QcwD«liE cattilojE^'hich U a. compile jtEitdc 
book 10^0 wcf tools. Ji not Doly' IkA-tf the entire line of 
Delta ‘'QiisEiE^'' wood snd metal worbias iqoIi— but 
vQii the important points tQ look for In all power 
tools. It illustrates and csiiplains iJke a.dvapitajte$ of the 
man}^ hidelcn leAnures of acsijea a ^4 con-sirurtion that 
make for JociE, better service in power tools. fAI^ send 
for Pmicct Book ^ crowded with, new prrhfecUn jneludinz 
wotkinff drawings, phototrapfis a.&d full instructions^ 



HowDTMMIC BAMNCING 

makesBetter 



irtfi ?^iii||iJlrr tlunt »c- 

nLritt' alisnmrnbi. ULlbcr fc^turLM 
inr]udc 3 ■^ 4 c';T^■cd-f^ 5 ^- 3 -^^e" bell 
UwriTiiFPsCfadnabCft Qui]li: Adji**t- 
□liic- I^cp-th r^inEjcr;. TjltLoB Tatrfc 



TalcsdriSruep to 17/^2* if 
lip d^iunct^r; also all " 
DianJard hlw with 



MUinkn; cast bc-uned for bpnnR 
Ibulcu un 10 2^ wUhi standarvi 



Ibulcu uo to 2* wkh standarvi 
muld-i^uE- hata. Can be lued 



part of the pulley is thus 



f04- efc^artnuhic. i^aprJifi-jfi kik- 
iiL£ and RdiuiLPB- _ 



Td Jnsunc true ruaniait of reioh-iitg parts, such as pulleys 
and wheels. Delta usca a special operaiion known as 
Dynamic Balancins^., 

Many drill presses have the pulleys ScarJcally Balanced., 
a meihod by which the pulley Is mounted upon a shah and 



l>y which ihe pulley ss mounted upon 
then pLaCed between two horizon tal parallel knife edEt 
supports 50 (hst the heavy parr of the pulley will nacurally 
swinE to the botEom. The ^^neas-y" part of the pulley is thus 
found j»nd by means of a drill the e^^cess metal is removed 
so that the pulley is better balanced. Static Balancini; is DDI 
[■ood enough for Delta. drJIi presses because it doC5 not 
[■Kalance accurately enough. 

£>>'namic Balancing,, done with the special delicate elec- 
trical apparatus 5howo in the photograph above. Locates 
and COrCECtS heavy spots — so that the revolving part is 
ia perfect balance. 

Therefore, in Dslta driJI presses you arc assured of ab- 
soluEely true-running, vibraiionless operation which means 
lifelong accuracy for you. 

Dynamic Balancing is another Delta feature— an estrap 
costly operaiioti which is done for you — a feature impos- 
sible to sec with the eye- but one which assures you satis- 
factory operation when you buy Delta machiRes. 

For the full story of Delians "hiddcnquaJity “send coupon 
for latest DcIll CaCaJog. 




Ttw DsHa ll■■■■faD4u^kBd{-CB-# CBl-N 

CiO0-0J4 Ji. VitnJlft Mit^-auLoe 

SeBd mx tile JlUcuC DcUO. C-atoJoB Ji^lljir 
tbt c»mple|j^ liiM^ dE I'JM-ta S.alh^, CLr<-u]Rr 1?>iind 

JuanterK, ^roll SThaEKriK, E^ndtru- Bild Dnll 

Prcflwn- □ I cnrJaitr- Jllc [nULi^pj? (ff C^rfnl fur WhiicU 
pIcOx Actid. OLC tJic nsw l>d.Ca. i'mjtfct N43. 

JV adtf . ■ 
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Woodworkers 

^Bar^ains 



)^f SAVES YOU MONEY ON 



IMPORTEIS DOMESTIC 



WOODS 

Clioica VonaorSn Plywood^j 
Bondings — AU KIndii of Hopdwq.rc 



HAROLD 
F HUNT. 
Pmrdeni 



^ EVEKY M'OOD WORKER ii^juik Ui\x 

big Barpraln Catulo^f of Woods and SujjuH«. Send for your 
taipy tcMlay. E4A pages^ — 20 color incLudLiig rBL’e nnd 

dpinratic woods In FULL NATURAL COLORS, EvEry page 
pncl:ed with unheard of VoIuct. in Nine Im-cwirteif msd 
OomoBtte WOOtJS , , . Just in time for Fall *nd Winter. 
Rork bcitliNM pripr« on EVERYTHING yon need for rnnking 
beauGl'iil useful Wood projeotB. Include hundreds of 

tr'Bctivc: scroll saw patt-ervui, doz^S ^f. pugra n>f auppLies. 
erinipment and ha^-tr^iiTid h^rdwarcj lL]|;H'tw-thvT>-Bc!M]ind 
pnawera to yout* probtoms in this Hma'ziTieiy complete WWl 
Bariraiki CatoJos. It ia ttie woodworker's "Bible”. 



Ine^Mdei Special ieginnera' Guide 
« ^ ^ tells you hw to start und what to make 

Den] d[rrct ttlITi AmcrLca'ji largcAL JiiifijkLLiM' Df WvynijD^ nniS liVcKid 
W-'yrkIrn EiiHit^rlvd* hi-r Cniftii-mcD. TJivc-xi. wocdi. far laLho- tuxniiTf,. 
□Li^del molfinjc, furni^nrfp flecoif^tl^'e Yau'n delsKlii in 

Warklr^ wJJCh the riirc wcodri iroiH £iOu(.lb ATtif^rLeii, AErLiui^ Aus- 
IriLlLiL, IvieI|4l ^r|iL vElier Far-un' All drjine^lic w.syda ^ihcli 

WnlDut. Dircli, Cho-ppy, 3-tall); itfuk MJip^e In 4 || jiLmm and 
veneel^Ap buEh pluid uod fl^urcd^ Huge aEockx df plynoodiD, lurn- 
IdK *H«ar^x, ln]k^ IhHiliLLitH^., JnoSElJTUCft, cupv I Ififij, Uurdwiurc 
Itcidv ilihI tocilH. EvcTylbkiiK- al l.l>W fU ti^^KV-t^AViXE’: KAli.GAJN 
rillCEi^^ Wticlhidr I'uii'TC u c3^.peTL or a bc-^idner . . . ^oU dif^d 
my Ifill Bi^rgAEn i^alaluK' Nd. 14. ^nd D diinc 

Eoday for your copy>. IJm- Ctijc coupcb bcLaw^ 



ORAFTSMAII WOOD SERVICE CO. 

2729 S. Mary St. Dept. A-16 Chicago, IIL 

^ HoraJd Huial'^ P|r«|i4^nN, Ijfrorf Eimon. Wfiad SOry^EA- Cb. I 

I ^Ti* S. MbKy Ak- BepA, A^ia Ch^EdBC, III. I 
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to solder a 1-in, length of ^4-in, brass rod 
to the head of the adjusting serew^ so that 
the shaft will extend through the paneL 
A detailed list of the original parts used is 
available from Popular Mechanics radio 
department without charge. 

A Carron ^'Fee-Wee” antenna coil is used^ 
and slightly altered to make it even small- 
er, The regular primal y and aE the sol- 




dering tabs are stripped from the coil and 
both ends of the coil form are cut off leav- 
ing only % of an inch at each end of the 
seeondaiy winding, A spade lug is fas- 
tened to one end of the form for mounting, 
and a 100-turn primary is random wound 
with No. 33 enameled wire clockwise on 
the lop end as will be noted in photo B. 
The entire coil is then dipped in coil dope 
such as Amphenol "^912.” The blueprint 
number for this article is R-2'97. 



Locating ^Hidden Stations” 

(Cgnlin uad f rgm pgge 13E) 

the number of turns on the coil. A nail 
driven in the loop block acts as a pointer 
for the scale on the baseboard^ Fig, 3, 
Finding a station with the loop is sur- 
prisingly easy^ illustrated in sketch Fig, 
4. Try your hand with a broadcast station 
first. With the station tuned in on the re- 
ceiver, turn the variable condenser on the 
loop until the signal is loudest. Then rotate 
the loop block until the signal drops to the 
weakest leveL When this condition is 
reached, the pointer on the block points 
along a line running directly to the trans- 
mitter* Plot this line on a map. Now move 
to another point some distance away* Just 
how far depends, upon the distance from 
the ti'ansmittcrj half a mile or so is enough 
if the station is within 10 miles. Take an- 
other bearing now, and plot the line on the 
map. The point where the two lines cross 
is the approximate location of the *^hidden^* 
transmitter^^ 
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ijistnini^nt that determines ivhethqr the 
appbcaJit’s indirect vision — from out of the 
^'corner” of his eye — is normal. Still an- 
other eye test Ls that for color blmdness. 
If the applicant has trouble in distinguish- 
ing the “stop” light from the “go” lights he 
probably vA]l have difRcully at this point. 

Another odd instrument looks like a 
homemade telescope. It tests the visual 
acuity — sharpness of vision — of the apph- 
cant with a low degi'ce of illumination. 
Stepping up and down on a two-foot stool 
doesn^t look like violent exercise^ but it 
changes blood pressure and pulse rate suf- 
ficiently to give the Bight surgeona a good 
indicatiDn of the condition of the heart. 
Blood pressure recUnmg^ pulse rate reclin- 
ing both are checked against the same 
readings taken while standing up and also 
after exercise* A numerical value is given 
each reading and aU combine to give a 
final result. An 18 is perfect, the doctors 
but potential pilots need only a plus 
eight. 

Research goes on constantly at the 
School of Aviation Medicine in order that 
the flight surgeons may determine more 
accurately the precise requirements for all 
types of fighting pilots. For instance^ med- 
ical ofhcers at Randolph Field subject 
themselves to practical tests to leam more 
about oxygen starvation as the result of 
high altitude flying. So they climb into a 
plane and don oxygen masks as the ship 
soars into rarefied air* Blood pressures and 
the ability to solve arithmetic problems 
quickly are tested. The results are re- 
corded electrically — and they may come in 
handy if any pilot ever is forced to fight 
25,000 or 30,000 feet above the earth* In 
another direction^ the medical officers study 
electrically recorded brain waves in an ef- 
fort to determine what It takes to make a 
militai'y aviator. 

But all in all, a ^'‘good little man” and a 
*^good big man" are all equal when it comes 
to flying an airplane, so Unde Sam*s exam- 
iners simply look for the “normal” man, 
not the superman. 



CWrite to the firms listed in the Where- 
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Wonders o£ Modem Metallurgy 

{ Contirm^tt p oga y.5) 

be floated off at a time and thus each metal 
can be collected separately. Many common 
materials mcluding fluorspar, manganese, 
tungsten, and sodium and potassium salts, 
as well as a number of nonmetallics, are 
tiow being extracted efficiently by selective 
flotation. 

Hand in. hand with improvements in ex- 
traction methods has come efficient mech- 
anization aU through the mining industry. 
Jumbo drilling rigs, power shovels, and 
mechanical muckers are taking tbe place 
of band labor with the result that In one 
big mine, 2,500 men are producing much 
more copper than the 7,000 men employed 
10 years ago. Another tendency is the 
change away from shaft and tunnel mining 
to open pit quarrying because modern ma- 
chinery handles such gi-eat quantities at 
low cost that low grade material can be 
mixed with high grade and still produce a 
profit. 

One of tbe most prodigious mining de- 
velopments in history is taking piece at 
Morenci, Ariz., where 338,000,000 has been 
spent in developing a copper mine from 
which not a pound of metal has yet been 
mined. Now that 42,000,000 tons of rock 
have been removed from a moimtaln top, 
exposing the ore body, actual mining can 
begin. Two million tons of pure copper are 
buried in the mountain and although the 
existence of the metal has been known for 
years, imtil recently no one has done any- 
thing about it. The trouble was that the 
ore is so low-grade that no way of extract- 
ing it at a profit could be devised. Its re- 
covery had to wait for the development of 
today's gigantic mining machinery* Power 
shovels that pick up a roomful of dirt at 
one bite and six-^vheel trucks that cariy' 
42- ton loads have solved part of th& prob- 
lem of extracting the copper treasure. 
There is only one pound of copper in every 
2O0 pounds of ore and dirt that is moved, 
and the material is being mined at the rate 
of 25,000 tons a day. It will take 50 yeai'S 
to exhaust the enormous deposit. The ore 
is being mined by the open pit method and 
standard gauge Diesel- electric trains are 
used to transport it to the concentrator. 

Ttie west is being prospected once more* 
now that low-grade deposits that no one 

(C^rttinuv-d Iq pcigfl 
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cQuId LL&e in the past are being found to be 
valuable after aJl. Likewisej rare metals 
that were no more than enriosities in the 
past are being sought eagerly because sci- 
ence finding uses for them. One such 
metal is berylliunij. which imparts remark- 
able properties to other metals when al- 
loyed with them. A small amount mixed 
with copper gives copper the strength of 
steel and produces heavy-duty bearings 
and nonsparking tools. Alloyed with 
chromiuim nickelj and iron, it may be used 
for high-temperature springs, and resists 
eoiTosion like stainless steel. So far no 
worthwhile deposits of massive beryl, from 
which beryllium is obtained^ have been 
found in the United States but there fs a 
good chance that such deposits will be 
found, now that prospectors are learning 
what to look for. 



Small Frame Replaces Big Ba$el 
In Making Album- Sise Prints 

Album-size enlargernents from minia- 
ture negatives are easy to make on your 
regular enlarger if you replace the large 
easel with this small one. The base of the 
miniature easel is %-in. plj^rood. To this 
is hinged a piece of sheet metal which holds 




the paper flat while printing. To provide a 
Vi-in. margin all around^ make the opening 
in the sheet metal in, smaller each way 
than the size of enlarging paper to be used. 
A thin angle bi'ace screwed to the base 
serves as a paper guide and a turnbutton 
holds the metal top down tightly on the 
paper while the exposure is made. The 
sheet- metal top is coated w'ith flat black 
paint to eliminate reflections and a piece 
of white cai-dboard is placed under the en- 
larging paper to bring it almost even wflth 
the top of the angle which ser\fes as a guide. 
The Cardboard can be used also for focusing. 







How to ‘‘antique” 
a piece o£ furniture 



• A Carborundum Brand Garnet 
Abrasive Sleeve fitted to a drum 
rotated by a AexibJe shaft bccooiei 
sometimes more useful than a disc 
Sander. 

For instance, sn making aiitij^ue furai' 
ture rcproductioiif you wiU find a 
sanding drum a big time saver. Iz can 
be used to make almost any kJad of 
depression in any wood. Ediges and 
corners are easily rounded lo simulate 
wear. And high-lighting the work 
afeer staining is a simple matter. 



Furniture factor!^ use 
abrasive sleeves, too ! 



wide vanetj 
sleeves have 



• Modem furniture factories use 
CarboruDdum Brand Coated Abrasive 
Sieeves to cut time and COSES on a 
sanding jobs. These 
dcndcai high quality 
of the Carborundum 
Products that 

money m your home workshopi. 

Send us lOf for 95 page iUustrated 
manual on home ctaft^manshipp and 
wc’IJ include a souvenir sharpening 
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Guarding the Health of the Defense Army 

(ContKnu&d from 



this lung is expected to be a mighty boon^ 
It consists of two iron shcllst made to fit 
around the torso ^ and I'ondered airtight 
by large rubber bands around the open- 
ings, A hose attaches^ and runs to an elec- 
tric motor* which forces air in and out of 
the shell at regular intervals, producing 
artLficiat respiration. The motor is so light 
that it can readily be carried by the patienb 
and Is adjustable so that breathing may be 
fast or slow as exei-tigo requireSn Blec- 
trically operated » it can obtain power from 
any light socket, wet or dry batteries, and 
in an emergency, even from flashlight cells. 

Another boon to gas casualties is the 
oxygen tent Some experiments were made 
with admioistering oxygen in high con- 
centrations to gassed soldiers late in the 
last waTj and results were astonishing* but 
lack of experience and equipment stood in 
the way. No such lacks exist now. Oxygen 
tents are plentiful, and so simple is their 
operation that it can be entrusted to nurses 
and internes. 

Other important advances have been 
made in the X-ray. Barely in its infancy 
when the last war closed, it no longer is a 
cumbersome array of sputtering tubes, but 
a sleek, streamline machine that varies in 
size from the compactness of a suit case to 
the bulk of a grand piano. It can reveal 
every organ in the body simultaneously to 
the eye or to a photographic plate^ or it can 
confine Its inspection to the smallest tissue. 

An cxti-cmcly impo]-tant X-ray develop- 
ment from a military standpoint is the 
stereopticaL viewer for examining nega- 
tives. Like the stereoscope granddad used 
to have, it observes two images simultane- 
ously, permitting three dimensional study 
of internal organs and the exact location 
of embedded huUets or shrapnel. Probing 
for a hidden buUet is no longer necessaryn 

The X-tay has also proved useful in 
treating many wmmd complications* espe^ 
dally gas bacillus, called gangrene, which 
once necessitated so many amputations. 
But in the Sp&nish Civil War, another and 
apparently better method of treating this 
infection was evolved. Dr. J, Trueta, faced 
with thousands of casualties, dug up an 
old medical jomnal with an article by an 
American, Dr. Hiram W. Orr, which out- 
lined a technique that had ne\^er had suf- 
ficient trial to prove its worth. 



It consisted of cleaning any flesh sus- 
pected of infection completely out of a 
woundj and perhaps a little more to be 
doubly sure. Then the wound was thor- 
oughly cleansed with soapy water and an- 
tiseptic, after which it was packed with 
sterile gauze, soaked in vaseline. Then a 
cast Was applied^ and allowed to remain 
Untouched^ even for rc- dressing, until the 
wound was healed. 

Dr^ Trueta ti'eated over 1,000 patients by 
this method which was practically the re- 
verse of old procedure in every respect. 
He lost only six, all very advanced cases. 

Gas bacillus is also responding to the 
miraculous “sulfa’' compounds^ so it seems 
that a still further advance has been made^ 
Indeed* had these drugs — sulfanilimide, 
sulfepyridine, and sulfa thiaz-ol — been 
known during the World War, dead and 
crippled lists would have been but a frac- 
tion of what they were. Pneumonia alone 
claimed 83.6 percent of all the 23*000 who 
died of illness, and eminent doctcirs, using 
the sulFas to treat pneumonia, have gone 
on record with statements that they have 
the dread dl^esc definitely beaten. Strep- 
tococcic infections* dreaded perhaps as 
much hy soldiers as gas bacillus, is also in 
fidL retreat before the sulfas. 

One of the most important tilings in 
treating the wounded is promptness; then 
gangrene^ “strep+" and other complications 
have no chance to start. The airplane is 
causing many wounds, but it is also ren- 
dering them less deadly by providing 
prompt hospitalization, Germans have 
been quick to adopt ambulance planes, us- 
ing great transports with stretchers for 
eight In the World War, a wounded sol- 
dier went first to the regimental first aid 
station* then to the first aid station, then 
to the casualty clearing station, before he 
could be transferred to a base hospitaL 
Horn’s elapsed^ sometimes days. Ambu- 
lance planes cut hours to minutes, days to 
hours. 

Recent experiments in nutrition indicate 
that doctors may be about to banish an 
ancient army tradition — the lazy private* 
about whose broad shoulders the sergeant 
was forever threatening to ^^^’ap a gun bar- 
rel. Gun barrels could nc\^r cure Laziness* 
but hypodermic needles often can* for it 

(CQnl-TrtV*d t[j ppgfl-1?4.J 
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a:S THE WHARVES of Liverpool 
and Singapore, in a freigKter's hold hutf- 
way across the Allan tic,, in a truck on the 
Hurina l{oac.h will firul lli^m — three 
words atencilled on a thonsami box^ij and 
baless*^MadeinTJ.S.A/^ 

Yesterday^ three big words to look for, 
lint today they stand for more than the 
unequalled engineering and produL-tion 
that have ninde them familiar on every 
dock and pier in the world. They stand 
for the productive strength of a free 
|Kfo]>le — a productive strengLh that cannot 
be matched; they stand for a determina- 
tion to "'deliver the goods’^ — a determina- 
tion that will not be thwarted. And in the 



ports of the w'orld's eiu battled democracies^ 
where men are hourly risking Llieir lives to 
take delivery, they stand for freedom itself! 

To keep this great flood of goods moving 
is the most important job in the w^orld 
today. Wherever it moves j General Electric 
helps to provide motors and propulsion 
equipment to keep it moving, in trains 
hauling ore to Americans factories; in 
factories building guns and tanks and 
planes; in ships carrying oil to Britain 
and food to China; in destroyers and 
criiiaers and batllesbipsh— the w^ords ' 'Gen- 
eral Electric‘S* stand beside “Made in 
l\S,Ar’* Oen^rul Electric Co.* Schenerfadff, 
New York, U.S.A. 



GENERAL 




ELECTRIC 
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FREE PLANS 

TO CASCO USERS! 

Ypiii! choice of detailed buJld- 
tng pkds for 2^ distinctive 
furalmre pieces created by fa- 
m oos Ameriesm deiigners espe- 
cial ly for home woodworkers. 
Each fct of piads is avaJIabJe 
by u^jng coupon contained 
in every 2 or larger package 
of CASCO Csi^em Glue or me 
newCASCAMITE Resin Glue. 

ILLUSTRATED 
BOOK 

OF 34 CASCO PROJECTS: 

Get die book, ft pictures; 
ami describes tables^ ''^Oait" 
chests and cabinets^ desksp 
bookcases, trays, etc. Then 
choose which fit yoiir -work- 
shop ^n.d your home. Send for 
your copy today. 

Sin jc - JUGS cpn?M 
9H rf nicT fast cud 



FREE! 



tlKtPiMb**4*l- 
(tfd bf Hi Hlin tl 
tlin CiB* p4liEti: 



-J 




cuGiMm lAtinfiir 

IfHR IIII, ID£ U l&f. 




CASCO 



USD Nidirti GjSli 
&hi. 11k: ii 

Skid i| liidnrB hlal 
iqJ liiikr Piifin'. 









USEIN GOlPlirr Br UUIIL Dipl pm 4211 

m bdlM lnDEi. Miv TprLtT. 

Sttfii mt a 6/ thf /rf r"CA5CO 

PROJECT ^' niEitwt 



^eems only a mild case of pellagra — that is, 
'’^unger. This seems strange, for American 
vso Idlers have always been W'ell fed, but 
■-4 amount of food has little to do with pel- 
^'V lsgra. It is caused by the lack of certain 
vitamins and chemicalg in the diet. Pel- 
lagra specialists, kno^ra to the medical 
profession as “ famine fif^ bfjprs,” have taken 
countless weakTlTredTlist less persons* and 
changed them almost overnight into bright* 
happy, sparkling individuals who wanted 
nothing more than to tackle a good job. 
■^heir techniques, barely in the beginning 
stage as yet, are being carried into the 
army. A more vigorous and tireless per- 
sonnel will surely result. 

The dental profession, too, has made im- 
portant advances that will benefit soldiers. 
Examining physicians are not so insistent 
upon perfect teeth as they were in 1917. 
One reason is the improvement of amalgam 
Bllings. Although easier, cheaper, and 
quicker to install than inlays of gold or 
porcelain, amalgam tended to shrink and 
permit additional decay, New materials 
are said to overcome this difficulty. 

Another extremely useful dental inno- 
vation is the mass production of artiiicial 
teeth. An unknown process in 1917, many 
potentially good soldiers were rejected be- 
cause they could not readily chew food 
without expensive artificial denturers. Now, 
after long and Careful study, all teeth have 
been classified into several groups, sind it 
has been found that a tooth of a certain 
classification in one person's mouth is 
strikingly similar in size and shape to all 
other teeth of the same classihcatLon. 

Standardized molds can be made, and 
artificial dentures turned out with mass 
production economies. Every soldier will 
have teeth with which to chew his food. 
Rejections decrease; our reservoir of man 
power grows. 

If war does come to ub, our soldiers will 
have the best health and muscles of any 
soldiers in history. Their morale will not 
be weakened by poor health. Their wound- 
ed will receive prompt, efficient attention, 
far better than any army has ever received. 
This is the American doctor^s guarantee. 



AJJresz^ 



Ciiy- 



... Stilfc — 



C'i!'ou can obtain additional information 
about products described in this magazine 
by writing to the firms listed in the Where- 
to -Buy- It index, page ^-A. Say You Saw 
It in Popular Mechanics. 
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// WALKER-TURNER 
MACHINE TOOLS 



[- Varioblv Spmd 

' LATHE 



I FOR POUSHINO. 

I lURNrNG, SPINNING 



Wlien home tr^ftimen buy ^K^alt?r-Tiirner 
Wflchifte Tools, tJiev get the wme rugged, 
dc^urdtc mdchinei thdt itre serving by the 
ihciusdrtcl; in DcFenl^ lildul^tJiejS. (n dincrdl^E, 
■dFu^ment, ^hipbijjkling. and! Other oldPtl, 
■iJ^CSe fast, dM«ble maghinci dre wprkififl 
d*y jftcf night t?? ipeerf procTiKtron of yl- 
tidy needed! parts. Modem volume- (ir*- 
ductiofi fiKitlUei are working 'loyfid the 
doek to mikt IncrcAsirig lhous 4 rvJ! of 
WaJIcEr-Tu-rncr Mdehine To&li dydl-lablc in 
thii lour of fpcrgtnt need. 



•ss 



Drill Press€F * Ldthe$ 
Grinders * Band Saws 
SJiaj^ers * Beoch S#ws 
Jointers • Syrfacer^ 
Jig- Sdws • Flejfiblfi 
Shafts ■ Radial Madimes 



Tills rugged, cictrd edpd[fity r^the han- 
dle! d w.di!: rduge of md;e^i4-l-i. itvd ifzet 
for pnhshin^^ lurnifi^ dn.d ^pinnjfi^ 
Varf-dble speed drf-M^ ptavide! any spindle ^Pecd fipm Co 
4 !$C 0 r.p.Tn., dEp^ndlifi;^ upon E^tnr dnd motor pulley 
Hand -w-Ke^E and indicdCOr eOntroF tpEcdi-. Ac-cuiany within 4IF 
induftrral cpleirancc^. Enfloied fnotor pioteec^d againtt ehfp$ and 
duhft. Smpdth 4LlinS. adiuStabEe ri^it; permanentty fnggnCed 
i;lampiii$ wrEnCh. ^wi-iva -Ovef tiEd tS'j -^p dis> 

tanpc b-eC-^veen ce^iCefl 33 V FIpOi' and bEnch mpdflf. 



MAIL coupon FOA COMPLETE CAfALOfi 



i WALKER-TURNtR CO., Inc., 
j 1121 Berclcm^n St, Plainfield, N, J. 

I Send me the free 1941 W'#ll<er-TurnCJ' CataJoa, 

f Name 

• Sti-eet. - 

J City. -State — 

TO MECHANICS fTTfi 

This 72-page 

*'Cures for Motor Car Ail- 
mentfi" fully lltu&ttat^d — 

£ixty $1iott cut on how 

to curt car and truck ail- j ^ 
ments^Write for free Copy / 



CHAMP-ITEMS, INC. 

ft 191 Maple Ave.r Et. Leulij M 44 , 



DO YOU 

DJI ii-i£h 312 -s-ao.-ihiee. n-r?kjy, lc-c... 
Euray if rmfl. l^ot reiedUcaE ar chJrajMidj'. 



-R<na! B, iiArnidiinient Inu^Lnii^u:: 
PFDfajtinoTi of your nw-iiT 
TtEEH BECOME A FOOT 
CORRr:C7riONlSr. Kam- 
LtiR-fi of mEQ nni -v^’qInc■n i-n 
■tlda u9itf-uL prufu-ah-ioA riiJi 
Li-afii Jit Imm^ In n wf.nkf, 
j'd No furLher t^aptPil nrtiv-?- 
4?Lli \Vr have Iruinuil 



anry. No EuudB to buy. 

Wrile- for Free Bookirl. 
yttph«>144Pi SVI--ltm 4f F4Bt Conectlon, ISHach Bay, H4sl:on,M-n-li. 



SHIPS 



tfi^FITTINGS 



C^E.npw,«nLirj(«d illnets^ltiNt-rilqln^ ID 
riUrlaci. eegryiK'-piilnr L k. «ypp|:-^ dEr. !:}c!ruiii. 
:-r i^iintJilnp r-iiih. g-ilur ■ diuiMin 

Pul-hS Md^I Cb-P- UlL JLh:...^.V 1 . 



AltvayR -fi^Hte- ynur n*iue biii 4 fill I rl^^rljT 

ad!vf-rT!j 3 t.eQieikljb. 



MnnisTS mK&{/ 



TO MAKE THIS t/JV/QlfS 

GAS SAVING TEST 

WHT yaa p^s-mit as to iMJnd yon ntoiar risk 
Lhg Vuu-inalit;, adeviee whicb autcrewnera 
€Ten'wtii:ri?&r* pnibinif? InatalLlteii ywjr 

I J'^t K atuUr liBb. UnF4igi!i it trunn dtdiaru uET 




i. a 

FITS ALL CAAS 

CiaBA^DctAil a F.p I ^ 
fO^Ad. ib Eu- ■ .un 9 -q F ^ 



CR-r. J*iJt If ituur ... 

■YduFe^u hy EBviixg^icp -tc-QD % -Oiii can 

BQinpdon, tnarTpew«P, npichet |ikkpp uJid 

futer a-F^crlei^flon. tb« text Ifrul eoSitynn nouiini',. 

Airf our^liC Siip arcJ^Ar£« Prlnci aI e 

V&etiTttiAtJc ^ fiitire-lv It «perflrtc« «i 



r-",m 

RaPkfF 



•ndnV«TifnfiHi£gHnd elk^ -tli* ■no:utpi'-‘h™t>a''' at 
th«e«-rf rt luia, oimiFo*-Mn ftoFriij- u xeqalted. Sseh 
ytD to itt% on m wrta. wlflilwevir strliitwmm. 

ABCNTS ^ASSr 



Rapklp KiS 
Qqhli Jr hi ptaCIbd L y Anrw 

IB e law ulmkiAv. ____ _ _ 

roR iPfn»Duciita» Ei«r$-'B. b D^lpOTtlioL^ for onm-uaJ aol^ 

ud pffT^itB, Fvcrycnrt-biHk.-trMLaF owner Bpeoapeet., ^nd oafK BiTmI 
■ddmifH -ppw for bhiriDOTicy FTwiViTi-fFJiff*^ and |iowyoucbn STeC yoar 4 Fre*» 

ia*Vbcu.OuUn0«,|Tai7«S25 

DECEMBER, 1041 




fl. :&pit beam. Tup 

IiiF UEu-ilVn ■rkJu lliindLiBriti 

Fi|](Fl-Bt flip uf ihu I lail-rh,. 

LIM □ 

hr-ppl|Hiiie kna. -fl.ls 

biitt^^rr At juuF Jb^va. 

DELTA ELCernre CO. 

w. i2f6 SL, Hi^iaa. U. 
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MONEY MAKING 
OPPORTUNITIES 



A New Hobby that Mokes 
Money at Home 

H ow WONDERFUL 
it is when we can 
turn <iiir interestinj^ 
bies into trash. And it Is 
po&s^ible3 Brush electro- 
plating fifFers the oppflt- 
tunlty. Eight at home 
some make a good living 
— much as $30 or $10 
a wcok. Here's what one 
homo electroplater of Chicago says: '*! bought 
my electroplater to experiment with during my 
spare time. In a few evenings I earned the cost 
of the machine by plating jewelry, silverware^ 
headlight reflectors, etc., for friends and neigh- 
bors. Now I have all I can do. I recommend this 
machine to all who want a profitable business." 

This man apparently finds business easily. So 
can you. Besides the articles he lists there are 
electrical appliancesp surgical and dental instru- 
ments, restaurant silverware, boat hardwnrei 
musical instnim ents and many automotive parts, 
J* J. Wilson, Slidell^ La., writes: After I re- 
ceived my electroplatcr I practiced fo-r about an 
hour. I made up four samples and went out 
after business. One of the large chain restau- 
rants now has me do all their silverware,'^ 

Max Hemmert, Idaho Falls^ IdahOp states: 
am now spending all my time in plating workn I 
purchased a brush plater last summer and have 
worked up a very promising business." 

Frank Welde, Philadelphia, goes after garage 
business* He writes: "I electroplated a few^ 
hraa^ strips for samples. I then showed these 
strips to different people and that's how I got 
plenty of jobs. I have all the work from a big 
garage. The owner gets 10% of what is charged 
his customers^ and the rest goes to me for my 
work*” 





BIGMONEYo^HOME! 

NEW INVENTION 



&ectroplates<^>'BriHh 



New, patuitcd tcvieniJcn. makca (KHsib]c 
tH(5 caminfa AT KOME. RjepJate auto- 

artJclHJD liOttaes, DtvrEri:^ hnlrb, 
duTThb]e,*piui,iiiia. anvf 
E briEBJ]. lirSi 



CDO.L of mc-tul — ixilli vtjDkp cE bnEBJi. 






binnf.ll?, qukic. CenuEn? Gol^!, Sakvf, NJeW. 
CsdinLuiOHCtc.. EvexythSuE fuininbL'd.. fJdlFiV 
raaraplrtc, T?-T(ty for a*?, N* *linn irn^lrcd- 



FREE 

SAMPLE erd 
BOOKLET 

LMULAim 41 L 



Ckox [ram. 12 tc S-S aJi bbarin lifcUlne lHl4i- 
^ pwB. ScullII L iiLrtrln y-qq 1 n haafora. 

ijilL'ad.ii' repeat. Ma.chLne tiu.yloM1.Wl-l ili 
HfL-ri-L:, fiMMj TOhaV for FREE £.^MrLE 
■odcE iElunCmted BOCEwLITT Lqwy0UC:iiri 
Ek iLFclQccuDc-lTDm. El biDxisiEia ciE YOUR OWN 
built lipen vLiU 4 at.-Hj Act Eit ciarel 

IWARNER CLEOTRIC COMPANY 

2-S-S tt. Wdbdih Avfi>.,.C4ikiiEV|l41., Dvplrl04 




iTiP-i,_ 10^ 41-19: T'^ ihBc. ti.vi. 'MJiiiipq C.c.m:'. 

■Or, r^t, ^ tii pr^aa. Fh* foLlcp. 

FETERSEN KFa CO.* Dipt 312. PeWHl, N«br. 



Big Money ioi Workers 

In Home or Shop 



SAKUt MONOT 9* tAtitmea Conent* Spwt-illiL UiX« 

]±w\k pcHtcrr Ifllbfiit noldt. PMluitart niethDd, CenwlefT 

prcHhJcEl, HOEtltiFB. tliflr SiHrE, cuLtitEUElnl. l^cellLrER. 
hiilclllfiili ncr^Tprciubni. OLhi'f JlilVjftUi WutUliit^ Ui'-ISECiJ 
i*r«Tw]ijM-E. DiralEEot. d«tilk 1-fle-. 

NATIONAL POTTERin cqMPAMV 
Owwt- A. 11 W. St. mkPiMPalii, MLn--n, 





WITTE DIE5ELECTRIC PLANTS 



l"wur prt«:rr lilU 

vfiil l.yy [1 WITTE itiaL 
[irodu^'C'A 'povr^'-r UTiict tlKhc. 
lor le a. K.W.T-T. ^nvc. up 
tn a SI*o for Evttjt 

WrUo foi* 

Flnaiii'o plAUn iLtoraturo 
Jlhll llJLrriB uf lltlilcrn 

wnri EMQENE WQRKI^mi Oi^lind Dik. Kii hi Cttr. Mi. 



^WARD’S CAMERA BOOK 
save YOU money! 




A <T?nnppr-t ref^irnoe iMwk Tor nueblnlili. looUmjLkeni^ dJttE^Airijcrk.'tpp 
uil HrUL pIdh,. kic-iiM, hkluilun 4jf xf^ariJGli^ 

UTiMJT iml, reqaLne' uie au-Lflfc aut±muf^tii<«F. UHt sriudLuf. vic^ 
fO Arkpv ti.w aomlimU. M. S. 4 . 

G. A. KMIIoaCNf S23 it St.., OROOKLjrifp H. T. 

don’t WORRY 



Why put up with years of 
needless discomfort and 
worry? Try a Brooks Auto- 
malie Air CusMon. This 
marvelous appliance per- 
mit the opening to close, 
yet holds raudble rupture 
surely, oomfonably—day 
and night. Thousands report amazing results, 
Lightp nEat-fitting. No hard pads or stiff springs 
to chafe or gouge. Made for men, women and 

chiklrfin. I>urat]lej cheap, Sont an lrl«l to prove it_ 
Nevtr Rold (n atfirsa. Beware cf ImitatieDa^ Write fer 
FVc« Book on Ruptor^ trial pifin, and 

proof of reaulUl. All CorTcapcipddDC4 c^andentemL 

inooics ComPMtY, isssut* St., Muihaiu Mich. 
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Riding the Gargantua of the Rails 

(Continued from 11) 

see a big tn^ck ambling a-ciross the ti'ack a 
quarter of a mile ahead. Well, it^s a big 
truck when you see it on the highway^ but 
somehow it seems puny in front of this 
530-ton monster, which feels very safe and 
stable. No. 6100 rides like a PuUman, runs 
like Whirlaway. 

Beyond Gary the teain rumbles into the 
straightaway that makes the Chicago to 
Fort Wayne division the fastest stretch of 
rails in the land — so fast that the first Bur- 
lington Zephyr came here to try out its 
speed. Engineer Kilpatrick pulls the throt- 
tle back a couple of notches^ adjusts the 
cutoff with the reversing gear to shorten 
the yilve travel — rather like shifting your 
car into overdrive^ — and settles hack on his 
cushions^ In sbt minutes No. 6100 steps up 
from 40 miles an hour to 85. Kilpatrick 
hsm't a lot to do. He watches the gauges, 
adjusts the valve of the boiler feed pump 
as the water drops in the glass^ keeps an 
alert eye on the block signals and Fireman 
Cartwright's raised hand, accompanied by 
a shout "Clear board,'^ as each clear signal 
shows ahead. But most of the time Kilpat- 
rick is pressing the brass key that lets loose 
the warning blast of the hom at highway 
crossings. Once or twice the fireman opens 
the butterfly doors of the firebox and you 
avert your eyes from the inferno^ yet some- 
how he can peer in and see that the fii'e bed 
is even* So accurately are those stoker jets 
adjusted that not one shovelful need be 
hand- fired. 

Midway to Port Waytie Kilpatrick re- 
tards the throttle and slows the train down 
to a crawling 45 miles an hour. The fire- 
man steps back to the tender, and at a sig- 
nal from Kilpati-ick jerks a lever lowering 
the water scoop into the 2+400- foot pan be- 
tween the rails. In a moment it's up again, 
and the gauge shows 6^000 gallons picked 
up. No. 6100 has the appetite of a growing 
hoy, She'11 consume 24 tons of coal+ evap- 
orate 36,000 gallons of water on her daily 
ESO-mile run to Crestline, O. It lakes a 
pound of coal to turn six pounds of water 
into steam. 

After the drink, No+ 6l(X> steps out again. 
The needle is at 85 miles when Engineer 
Kilpatrick reaches up and moves the throt- 
tle one tiny notch, then another. Steadily 

(Continyid to pvg# 199) 




Time-Savers and Trouble-Shoeters 
in thousands of home workshops 




u YANKEE 

Handyman 

WORKSHOP TOOLS 




Prinml for evcrybod3f, ihoM popular^ "Yaii]ir<;-nfliidT- 
Ena^"' frCTfi^ drivcra m^liQ ywir wurlL c^LBior, 

quLiJL±f. liEllar. fiixl moro f im. Oa said 
toiih Art »aU, Roy uDc nt>w . . * b+jfore today 'a iiniuuiai 
aod rapidly ^aw Lqgd^iwiDddflplDits&yoiif dsaLit-'u^lwlL, 





N»h133-H 

"iRiKEE-auiiBYhijjir' 
|»IC[JEIIJ!I wm 
am flnvEi. fsokh- 
nalinjEr AJI ytMi do 
t^i driYff or draw 
ia A 

lilddE-n Kprin.g in 
Ilia lkimilu> Jllklo-- 
lUtalh^alLy ralurnn 
llta dri¥« fetr Ilia 
WK^.^tmire^er CaD bo 
rnnvrrtnil fpiirk-lv 
IelU» a Gxif^ driU if 

r iM add "Ynnki^ 
laridyman'" Ijti- 
provod drill poLata. 
V^iiipped wilh Ti' 
btikd^?-. An ingvn- 

iuiij tniil dt n Ri- 
lu.atLabIr< prinr:. 



NCvlU-H 

"'UNHEC-UXiriltf^' 
tmi fliiEiET am 
III flioLi. 

I'tia CdmpjrJr lool 
with Ibtii onkg-iia 
^■Oiiict-Ueturo" 
artioD. Tba traiui< 

i mnml insj^azEod 
lun^Uife c^Dlaina 
unr- cikfrh ■Ji*.'''!!,, 
aifd: *h4^H 
drilJpo[nt and^:j^' 
KRW driver bl^a 
fdr Kmplt scrowa. 
(4^ bUdflwmca in 
driver. A bcrLuEiFiLl 
tool r^ady fiKf- lu:^-- 
t-iwa tha 

you need It. &:n^a^ 
tioaai vaEuc. 



''TINKEE-IJimiir^ 

EFiuijcinfiinci. 

K roiinbls troubla- 
uJionEiir pnd tima- 
ifivor but without 
Ihp "Qqiick-Ua- 
Utffk" sprmjf. Tlia 
llalch^t Shifirr 
ffiv«inKt4Lnt riKhl. 
Icfl , orri4'Ld jc^TUit^ 
irmnl. liixaa hcJ». 
tun, LI yf?u add 
y ankcfi - J [andy - 
man"" drill poiata. 
SupidXixJ W-iEJ:|. 
blada. Fiaa quality 
and n Tut nf UKd 
for tbjQ mucucy. 



“YANKEE ’TOOLS 

moke ^ood mechontes ikeffer 

North eros.'Mrg. Co., Phila., U. S. A. 
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100 TOOLS ^ 

IN ONE am 



I HDllh4 rr«Hi Wntp-Timl. ^ -p^ bd*l i-tTi tijr x -crPumiffl" ■C^rlnniix -CriMl, 
hbr^. -ttrUKp^ ■nmiH, w^., h\a. Kavm •‘u m i*«f ■»ock. 

iitf I i*i n Lha huMKvi LwL In m ^ . - yn It nAib-. H«yib x* umJ 

pKritJCib ja^ i* iMIf-ri**. r n-fii. lu- mfsi-H 

cUCWh ^ ftTW ■^rlf'i. ICW nlHi** J'.'ll tWHrkCWI . . d^nxmi- 

uUy thliHro uibi-l-y^v. Tlhuuaulnii UU •r, iihlvctHl 4 aC-£KJ> 
niUl'l Kill ■ - ■ kai tulll -In nHlIllU Tab- 
-rllJi ^ A ul- IkTlidEE I >101u>-T[4l 4bm^li -cbjwk nnd U" -r-^il, nnlf 
[jnvKiriM- lilHlTr Mi^l £*, [xJHdI. fanxl^, mum ifainrriil, «iUi riiuEn n|i 4 

] Molii- SI8%M 

} 37 i(] 1 THIAL— m«MV-«Kli cuinnl*i 

■ v*nuHrf W#tnKTHbli nnif riiiiiplFli" Ll^ Ki ticLlxr dniJin-* 

nr-dn dimi itvin FncUirj -Eai lU-iNj niiini^jr-bxca. cfIxL Ir^nii 

|M cji (i-ntl n-Jli. uHlif. Wn ship- t (K V, Fw h|j|uH« 

■ OFLEMEL MFO4 CO., Dept, S 111 -M, Whft. 



CLAMPS 



ChiA llbbrtrrxrifninn. ^bUf- dbAipi trv 

■Lliin H*mFi«iii mx Tli*? vn-pi xb btltiVA tlVl hU<h 
■■ELlnE-xp pn. i-iau. bcvh tHpiMi nlirl F^ ||1 
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1000% PROFIT EASY 
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LEARN TO MAKE NOVELTIES 
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AMAZING CHEAP 

OIL BURNER 

Stifuspinq ihs 0mnjUu^! 
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■■1 e*n dliqKirf^ 
V PIHAT 

R I N S i**rnru 

Iblp rn«^ ftndi.” 
W r1 1 r iaii rtflw 
flDT -Pip^nitp' rrfT^, 



30 DATS’ TRIAL 

Iwv* Lci uflW-leiMTF-. ™i- 

ui iL-l- Haid I'C^'ikiuTbLi'bl 
upcmllcin wlthHHat Tinli- 

Writt Innodiitily 
far SPECIAL 
04TEB TO AQEHTS 



xpJlP wl|l I L« nriik Uke urilVrl-, Write- 

mili-lf, riml |ei l-njjm lieiw On fTin^i' ^l%AL 

UCMEV rlffTiL kibW. ritiAtU b#- j'utL tlmir— bixLI ir. 
TKiiteiir 4 CetdJiy, 
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Tive- rnQst bDcnt^lnl^ ealuloji— liitinK 

Axtuffia, Ace-«i»rlfla, khtK far Brerf uf 

nueireicenL lijshliriR’ — HBViflit kiic 1 h>:' n ti.Ti.iJ 

betl- lAlnpu *11 ]ikwe*t wtiialeiBJe prlciri. New kLl. 
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aiorpHp EarEorlfiB, allLiMa and Izirma. Send, for Pftl^E 
catJiIojE uiul Bf eniB Otter. 

JKhHBFIu^rwffli SHPP^r. DttiTi'.3S,^^Wr*>chrf |klw,Chlaje 

WqdiFw^Toih noise ELIMINATOR 

Jqh. x.iLieb ID yrnuF redla tlonif. s^u^rt n>wr'k 
■nil HbCTktIon fj^ Erom. 4JJi-tTi.etLr^ 

r»1m. SrrHi-l^-ik-'hiTuikL^ Fip Poiirruik flOc ptui 
PWRilWV IHTld eat- BJMf Wb'll jeiML t10ltl»LlL 
fteEurni kp 5 ildyi far roEunJ if nnt dc^l l£nUi<4, 

nmnoi-iinf nmir. Dan. Id.nrri i. v.,DKtp, 

E busv lEAsoi NOW onr 
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IsiSnn to BQ-ft, ’n'rltc inr Iree CfilaJotfue "PM". 
□TO Okatrlbutiin, f 10 W* 34tb 5t, H*m ¥Bct Cltr. 
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ARMS ALECS 
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the needle creeps around to 90^ 95> then 
re^ts at 102 miles an hour. Yet here in the 
cab, 75 feet back of the pilot and unable to 
see the track unless you peer out from the 
engineer's or fireman^s seat, you have no 
impression of terriftc speed, 

*'She^s a wonderful engine,” says Kilpat- 
rick, turning around to grin at you. 

But that wasn^t the way they talked at 
first. When No, 6100 first came out from 
the east, the crews were a bit shy about 
riding her, Charlie Wappes, shouting in 
your ear;^ says “It was like changing over 
to a Cadillac after you've driven and tink- 
ered and taken apart and put together a 
Model T for years. But now they've found 
out how smoothly she rides and handles^ 
and they like it/' 

'The big engine is mechanically lubricat-^ 
ed while running, and at teiTrninals pressure 
guns shoot grease into her joints at 350 
points. But men are creatut'es of habit, and 
you^ll still see an engineer wandering 
around her with a three- foot oil can look- 
ing for some place to use it. 

A curve is an event on this line. You gee 
one ahead out of Valparaiso, but you take 
it without a lurch at 95. The last 19 miles 
into Port Wayne you coast along around 
100, the throttle only partly open. Two 
miles from the division point KLlpati’ick 
eases the throttle and applies the air. Five, 
ten seconds elapse and then you feel the 
train begin to pull back, as the air is ap- 
phed to the cat brakes. All the way to the 
station the train is kept sti^etched out, 
braking against the pull of its engine^ then, 
just before the full stop, train brakes ai'e 
released and locomotive brakes alone ap- 
phed, letting the cars close up the slack. 
'Thus the starting load is lightened as the 
engine^ taking up the slack, gets one car 
after another under way. 

The home stretch is a two hour^ 131 -- 
mile sprint to Crestline. And Crestline is 
home, for there a special stall has been 
built for the big engine which can get into 
no other engine-house. Nor is there any 
turntable west of Harrisburg long enough 
to take it A special Y was built at Crest- 
line to tunn it around, and at Chicago No. 
6100 has a new big pit of its own for gi'cas- 
ing^ and for cleaning the fire, The engine 
has been assigned for life to the Fori 
Wayne division, where she can negotiate 
the slight curves and long straightaways 
CContinwtd to pa^a S&1) 




-FIX IT! 



Thcrt are better reasons today than ever 
before for saving things made of metaL 
Many articles tn and around the home esn^t 
be rep/sced, or they're scarce^ due to the 
heavy demand of national defense. 

That makes Kester Metal Mender one of 
the moat important items in any home work- 
shop, because it fixes just about anything 
made of metal, quickly and permanently. 
Kitchenware, latnp$^ wire baskets^ orna- 
ments and various equipment are just a few 
of the artiGlcs you can repair^ and save. 
Kester Is easy to use^ no muss; no guess- 
work; just apply heat and, the job’s done. 

If you*ve never done mctaloraft at home^ 
try it and see how interesting it is. Kester 
Metal Mender makes as well me/icfs. Get 

aoquainted with Kester; fill out the coupon 
and maii today^for generous FREE sample 
of the solder and booklet, *'How to Use It/’ 
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AccciiLPtiri. wriw ^cl^ Fr^t 
anc| PrMiJt Uitu 

Mfq. Cd.i T2H ShawM# Fedtpoff* l\h 



riiHhi.— CuFi- :-=L a-AiJK A' " Hi I'VkirT Ijpr.. F.liR^.ri’. 

BC.trL>i:i|.-''. THF.^TItHH:. k’fHI.H: HI ’ Lt.lll . 

LIli'zrAl'i Llfllt-. IEB^Ii-N. ilulOTr.. All A|i|ili.m-'- 

iLwr t«hTiii:i; -LiHLt^i- l.^i — n- w.tta 
Any 'L gliaf.-^ — Aa-p hw^wnev. 
■>jrmt:'inAi4u* ^ <. 

llKftiul.f'«ll Au mni.hiT< cad .MI-SNi Tlnp.. tl^up 
I'll - I.'- ' M I'l.l I i , III..' [IT W,J^ 

UB*JL!tA>t.iS IV I sK AI4> FAftTSf 
Ut 1111. Vii:t*rii 

U..jap |Wr I >|fn,pdrl^ L^EJIlAl 

D. W. O^AN «t SONS 

inii4 h^u.iu.i ■ Aiivvi.rtiy^i.is, ivuh> 



* LQW eeiT POWER tVT hfrwna RBhbtru, 

Ti hl^iu 



. porultpy 

and fruJi. niKlriM, «la[«^ irrwni hC»!i»*'H. Evmwt^ 
pirLu., w^&. Pkiw^x, HLlTlvatcD. ccr. SIxud- II-P, 
IC7 O H.P. wnir bnr tD DaV TRIAL OFFCPT. 
LOW PRLOEE arvd FREE CIRCuLnR- 
SHAW MPe.ee.. asia. Front sl, 4ia.l«abur«.Ktair 



StiOrW-n 

witli 

HJltl- 

V4kinn 

tOoLA 



{ASy-TO’AFfOl^D Pmls 



The Book That Will Moke and Save Money 
for You in Hundreds of Drffereitt Ways 




SHOP NOT 

Row Ready I 



Hundreds of Precticat 
fdeas You Can Use 
Helps You Cam More 

Theni^w 1M2 SHOP WOTES 
ie the ■.nd beat evny 

bBued. Now j!!S-> 1 paE^- 
In coler* with, over 600 ptii'^ 
turea End dfawEnea and TOO 
itenm in the fudex. It wlli 
help jm S'*ur job— ijfl 
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wmyj — ^and will, irnkc rtoney 
fei" you and nav* vt>u tLm^ 
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and. monc^- 

^Ivery me^ hari ie; TietHda SHOP 
NOTEy. There ia po oMiise- 
hewk liks It and it enn bs 
werth Lta weight in er^ld. to 
every ma-n. -who worka wEth 
tools. pTct Lhle new 13^^ 
book tiMlay. Kelp ycHiraE^f 
te Itfl ititjney makiTiif facta. 
Lime Bavins tdcBiK. ahurt 
c-iita* Bhop Jtirtka and np te 
date mi'thi>dji. Onii- -OTtcenti*. 
Mall ccjupan. 



A Ufa mobile Kinki 
Pentium Kinks 
Corponiry 
Cone rote Uinta 
F^mng Station He 1 pf 
f^yn Servicing 
Lathe HeEps 
Sending Drum 
SgIdeHng 
Vonetkirt Glindi 
Removing Cor Dents 
Using DiNOprInIs 
ChfomLum Pletrng 
Hoino Imprevamcnti 
Furniture FlnLahuF 
JFgsuw Stand 
Shop Pru^ifC 
Venaering 
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for only 4^. Single 
lK>oka Bs selected 60 
caiLla each. Check and 
mELil cEtupop NOW. 



Send ma SHOP NOTESi ^ Indicated helow. 1 encloae tP' 
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with their heavy, 131 -pound rails at high 
speed. 

No, 6100, like the rest of us^ gets one day 
off each week. On that day at Crestline 
they give her a light going-over, and blow 
the mud left by treated water from her 
boiler- As for heavy servicing^ she'll 
twice as far as the engines that pull 

the other trains of the fleet; she is docket- 
ed for a general overhaul at 150,000 milesi 
hut they don't believe it will be necessary 
before she rounds the 225,000-milc point. 

The big engine has had a strange life. 
Since she settled down to business for the 
Pennsylvania she has traveled about 40,000 
miles. But before that she probably rolled 
up 50,000 miles without getting anyw'here^ 
The pri£fi exhibit of the American Rail- 
roads for two yeai^s at New York^s w'orld 
fair, her wheels spun continuously on the 
treadmill there while Pennsylvania engi- 
neers impatiently cooled their heels wait- 
ing to put their big investment to work. 

It was at the fair that an onlooker turned 
to a Pennsylvania official and in<iuired: 
“What’s it made of?" 

The thing was so unbelievably big ho 
thought it was a papier-mache piockup, 

: 

Pinch Hitters for Defense 

(CanthrtLied f/am pagfr 5} 



Stockings, intent on making attractive a 
silk substitute of which there have been 
burdensome oversupplies for years. To- 
day’s cotton hose are more durable than 
silk, fai’ more gossamer and form-fitting 
than the cotton stockings of bygone years. 
And from the Soviet Union comes word of 
a new clothing fabric that is half wool and 
half fiber from the albumen found in the 
seeds of the lupine, the desert flower. 

You still find aluminum kitchenware in 
the stores, but when it’s gone there won*t 
be any more, for a while. One sales organ- 
ization for aliiminiimware saw the coming 
“drought" and is now selling sterling silver. 
But in place of aluminum pots and pans 
you find utenilk of glass and iron and 
enamelware and other substitutes — and the 
fricassee cooked in them tastes all right. 

You can buy a shower stall made of 
pressed wood or a plastic based qn cotton- 
wood pulp^ impervious to water. Your re- 
frigerator,^ which has always had some 
plastic parts, will have a lot more in 1942* 

(C^ntinyH te ^03} 
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Uncle Sam gets first call 
on ^’Pteatone” anti-freeze- 
Defense orders are heavy- 
end the supply is limited* 
Better buy early I 
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PirliiPfnfUfd fir lAatMorniM Sh0^*f Iihai^ 

any fii tti-i-ff 

cfonk cortir^rfa|^« sAorv, 

Aiiacrfct's favorite lUt^e-Condirioner for 
v«rs, New 1943 TwinpIcK. 

T tkiM-s Str^jp"' rollers fold- 

TV' “V B-way cruik^ lighc weight At 
DcHlcn. Ordrr direct If your 
Dedvt is Ovt of jtock. 
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MANUFACTURING CO. 



IB DC Rnicbe Si., Dept. £3 U, Chicagb, U-S-A. 

^fne WOOD CARVINGS 

For GIFTS or PROFIT 
THIS EASY WAY 

Ajp yeu trace llie Ttiodel the 
cutter Autetn]iticnl]]r fDl>- 
Iowa the eame pntterEi in 
cieLtiJI with ant»Ekie ae-' 
ruirucy. Oti your vety firtt 
3fnU will 

yuunrlf nt the Aib^nnh- 
inff reoultv. 



FASCtNATIHQ^NO SKILL REQUIRED 

WHAT TO CARVf Tgu wiU find hundreds <?f 
l>ciiiu.tiful thinm in pieeter. jtltiAeH ct«„ 

in as med^lK tc? mbke cervins^ ivi 
'u’^oodK of k-B.rc bcauti^ and hleh value, 

T&ACl DRAWiNC^, «ic, to lOake carvinffs 
In relief for fumitui'c. A simple attHch^m 

will ciLrva statuettes, latlw wcjii-lc, Over Iflflll m^hin^ 
in uee. Described alac in ropuiar JMechanlcoH Nov. io«oc. 
PEffe 13. Write today for t’HEK Itluatirated folder. 
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Oef imaafhetl 
flnlihfrk in your i-hep . . . 
10 TIMES FASTER I 
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TOU'UtHprnud df 

aaQOth Adldt ZELPriVR- 
FLANE JR- litnddHB , . . 
d+lli|!ktedA(tJaCilaciura4f bborU JmvY4.rrpl*«**di^tbkcd]dii'- 
co?t opcrutinn, tKilou* '’brwkHMid-lortS” hrvnd kiuiJ- 

Idb on wowIh m>eUI, coDapoeldonfl ... on rEI fOiop pixi]c«ltL 
hanyi repalrB^ lurnfnm itilEiMkJaG'. etc. It^icDyes pust awl 
viuikisti 4- ^ - C)clM£i(ii3. Easy to luLDdfie . + . vtlaEisifNily 

ftf RV^CL ptmohrt on BorSatt^ Ion vea 

no ripptefl or ridsw- Unt-l^lt Tmch^wotnjl Wwr iw 
aaff? €Eiui#03. WotKj Irom ELG-Ot KKlEet. 

SKILSAW, INC., 4779 Winnentac hw^ dwaga 
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WHATEVER YOU MAKE 



IVhenever 
You Repair 

Glue it with 
WELDWOOD 

Yout !ioin:ecTBlt pEojcm Bnd mtoding Job* d*MCvi WELD- 
WOOD, eA« fiKr o/ (Ac (urti^fi inJujlFy. 

For jolnc* -H flnvu^ Ri ih« h-irdr-lt ^Oo4 far dciwril- 

tbil wf>ei''t IfMihicEi — yau i7aii'e fiiEid R. breur j.[q« than 

WELDWOOD. 

WATbRPfiOOF^ Hat aS«cE*d bj^ iE«&Di h«ac w d*nip- 
ROTFROOF, STAIN FSE^^ ondurins ii»neTb^[htM 

miG pra^ttM, UMtd RdVRntRi** of thif piut^ coid Retting^ 
qtttck cnixing mjadtxxL pEiLiEid NdhtJivi--. 

Try WELDWOOD GLUE oa yoiw pert job, and you'll 
atirk to- WELDWOOD ia th# iueur«i 





UNmO STAlfS PLVWOOD CCRP. 

WwM'j loTirKf prvdimri af Fb'wMd 

A14 WheI 4&Hi itrtel, NlW Yfirki N. V. 



WELI’WAVD 

T W P 1 AKT 1 C Cl Ell Pd 

WATERPROOF CLUE 



Twq leading manufacturers are saving 
6^000,000 pounds of aluminum this year by 
using other metals or plastics in refriger- 
alorSt and another big appliance maker is 
conserving enough aluminum to build 130 
twin-engine bombing planes^ besides sav- 
ing 150,000 pounds of nickel and 100,000 
pounds of zinc, Incidentallyj the conserva- 
tion of zinc may affect face powder^ in 
which zinc is commonly used as an ad- 
herent element. 

Discussing the hunt for new materials, 
A. W. Robertson^ chairman of the West- 
inghouse Electric & Manufacturing Co., 
said that "to our surprise, we have found 
that many of oui' substitutes proved to be 
better than the originals. While we have 




A Ktkl^ dry, ur«a-lmpr«g naiad itidc cf awamp oak h 
the pad by hviallng In lha hand whila in plaElte. ttnta 



been looking for one thing, we often found 
an improved material or device that wc 
weren't even trying to find/* 

Agitators for washing machines are be- 
ing molded of plastics or shaped from Ma- 
sonite hardw^ood* vacuum cleaners will 
have molded nozzles^ and even the kitchen 
towelsj shelves and aprons will feel the 
impact of a world at war. Metal cabinets 
give way to w+ood. Cotton and other do- 
mestic fabrics will replace the imported 
linen dish towels. Cotton and oilcloth 
aprons will appear on the hook where the 
rubber apron used to hang. 

Around the new bungalow you'll find 
glass door knobs and hardware of trans- 
pai-ent Lucitc. In pbee of the stainless 
steel or aluminum molding that decorated 
the kitchen sink youll see panels and trim 
of Tenite, a ^atterproef plastic that comes 
in any color and is extruded from a die in 
long strips much as toothpaste is squeezed 
fi-om a tube* The radio set and the camera 
are likely to have plastic cases, and prob- 
(Cantinued to pnige 204} 



203 



POPULAR MECHANICS 











TOOL? 

. OF_t',V 



56 PAGES OF WOOD AND 
METAL WORKfNG MACHiNERY 
INFQPMAnON AVAILABLE 
DURO METALRRO^TUin la^Q ruiLDMEjChrifAGD 



BUILD AN OIL TANKERI 



carved huLt INCLUeib! Piin^Lift ZX" 
ldaJ:l iuppr-Pfilttil mcidvl. Qlih 
MU mqkHa |wr+«¥ huil^jing KkaiiTi 
p.t^. (CATiilOO I Or] 

IDEA1. IMCPt^ELS. 3« W, t* St., H. V, 



NEW CHEAP OIL BURNER 



nn A HEATING ST0VEa-F\|HHAgC9 

C T*Ot KCIHE, C^PR TOUR 

itiii.* fUiMACi oil 

CU^R;^NTEf ACAiNST DfFfCTS. 

NO AlORF ^HOVSLiMO COAI. OB 

ts4^ J'u tii Li«r &lMj-brr VApodihii iFI t ■ t ■ m turru Ct»i.n LlMJ Fl«ih Fiinfu^ M IM '] 

OIL On* hral wlttm’xi clan^ up. iLtABONVi OFFER FOR THTlPW^ H|p 

pT4AliL V? mHI Irt j-mi L^ fl la v^n H/UW □)■ TurjiK^ Foe nqn rCi^DShi 0*4 

Y#W1- FREE ful- inLNTduriiiF. Dn EfvL B4 h 4 la ^ur hnlnia EOdij-. 

WOlTTHWEaT MFP- tp-, RIO-R afa, MittmH, f3q.Vi;i±n. 



TJRHACCS ,F_,3r-a 



Extra Money Eo»L 

SEND tro MONEY • n«>ki SttA C.O.D. Afiywtim In UL SL 

TIaiSM# fanu^t^O t^-RilDtr?E! muEic- ftrvd nddreu. Fay pHuruik 

Bdohff hHvp tie-liMd ttwLa- ou delivery pLiii JJjw- cwiyi -posc- 
inuidnof-mncni. Le4Umn Ajfc for I^r- new 

liein toe. CTreefc iHlJ^ rolkleff oi i 1 -c>L|^ 1 ‘ 1 |.L mO- 

]-lil DHi1 TunJ] whEh STTSiif- ■V^H cha nliraJ bnahn, 

»HpP NOTES MienHRY 

¥h_. 4 TfaqiLNUi^M Of Ustfua 

SELECT J ecicifllVB 

SCLUl r i uij, V(rfnmog .... SLAB 

FROM FOBtY MWER TOOLS 

rnixm (juit PuNJiiii#di 

THJ£ LI^T ^uUd own HRW, drill, 

I niO LI? I / timflrT, CEC. 

(rf^m ncrapd^-fittvi? 

HIOTllEy (l.SS 

ML V EFRrHT R E ADl AU DTLS WE LD E R$ GUIDE 

FOf BuiLdLnK 1‘rRiJw . . . 5 New hu4i k. flfiv^irs El«:- 

ETECL KQUAitE GOS ..... flrlD 

UMnR . W-W "*?f**^T J? FP»W 

iUOa SPARE TIHIE noNEV P^i^rTlNGJ^y 

RIJI, IM N G I OE Ai ° 

BliTL Yu^LT OWh » 

MECHANICAL DRaWIHB rtl-irt I^OD ?f YourOwT^.tMe 

L™l Urf^rtlpt?: G«Kl AUTO RACINB 

s^RlJiry il^D iinar uv UuLift (.’nm. 

SHEET RiETAL WORK ^ slMon ITp FoMa |4.«g 

EOLU Lljtht imd HKkvy COHCRETC 

M p^-ilI. . H1.SD 11^ W^ns- H lo Vb« $1.91 

Fflndllla PRACTICE.II.U „ 

F OUN o R V WORK 

AUTO BODY £. FENDER ROPP S CALCULATOR 

REM I RS r'lgurlJli: lu Allnf- 

WH ’*■** tSTI mStIN d FOR *** 

™S-VDt I SrSvfll W«.h. SUIllHWe TRADES 

PRAC^iftAr **■” ’ 

nLVHrijJV!7ET^o ^ Oft '^ii tt 

REf Rtfi ERATI lnN*“ **■•* l-ATM E H AlTpBQ OK { nlu * 

RIG Eft ATI OH Ud-W tft fi^^MinhH S-ln. 

AW lathe flhQN-CUIfl kfcnki!;,.Mc 

Vice Fxptirt. IHCSEL kHGINE Manual 

ThC boy MECHANIC- Praetlrid $1 BS 

N"ew Kdltlon Of TRAILER BUILOIHG ' 

FBJiLOUiJ Bnuk SLBi Four Tratcd I'laafl . Sl.ia 

POPULAR MECHANieS PRESS 

Roam 33 D E. Oirtwle St„ ChlcsB* 



E-KSgrfMtNR 

Id FhabofnipiiT fOlU UMt” 7I>U >nnt. if. j 

tii%lr,w* ii hWQr . SUij* PHOTO 
mLARCXJIBNT* Far noil qtb«ri. 






C'dMf+r II nv ■ umnTiEi eh-o oxpsriMiM- fAu a ^r,. j 

MMOOP 1 f 9 nDy pk-Lin* IJdH CPHL 
PLATt. IbHM^ikii cbculw FREE. /wMM 

IdARl^ 14S W«At 2Jrtl SLpHiiFTHlcC^^SUS 



In eeAential matcriAli ujffd daily iq tr^^ndQUa Tolnme 
by tbi« buLEdinB induatry, 

"Wfi equip yoB with ixteim.1 Jjne prodnotion ruachJncTT— 
usinff lo«&1 IdvF^rat Tiiw materialfl — dTil.y Tnodeot IfiveotEtienE 
r*euircd--bsl5LnM eaay taantbly payiiLAiita. 

3cor« of ^tabliBheii mirttifatitiiFerB hav# ptovem the quality 
and salability -of product, aa woH iiA the samine' power beiJ. 
FtahUit}' of tbifl (Namea on ti^uwtj 

This oppcirtp ciity pffered only one hiim in cwch ■couiimiiiilT' 
tojuakethffl provea low-CMt material. {EampLa fumiahed-) 
Act now wtiiSe your tets-ttuiy is ptill open. Writ* or wire 
for Free Booka and l^arn Jlcw you too c*n own oae of 
Lhcae ptpJitab-Le huaineflaea. 

W. E. DUNN MFG. CO., 

600 W. 24th St. Hollmd, Mich. 



SYj,CEt-0 c»4* Si" eoft, s.ti" hBni -wcurf, Ehlra 
mi'tnJ, ri| 3 Bi|lr"-F^?mrM>iJi]v nul* kJy, uEpIv^ J 4 .AnO 
ElTOTir*. ['CT Mlikutv»-7£04 dihWn-ei3t4lnKL 7 300 
nori-culLlnif. M; 1 :(t:f.LTNO HArFrrv 

.KihuHs.<d. I!u bil-iiEiarH fin t^\\„ nr^t^mPL 

|\jt 1 .kLiLCu J'Luir li|.^*^-D«i: If Ihf.>aEuT 

IL Mnrt aia.T.'i ,i?-Jn^K, 3J.O., 

Iblp jHrti|A-Ld. In II .h!. A. 
Mljy. .^lEInrjHTLLDCi O UHIlitiU^L 
WfkL^ fiH- T rtEE_C.^IAI.OtT: 

F» 

m ilUTIil XMAi! 

SViNCNO DEVIBls INC. 

32E9 BDPmud*. bApL PM- 13:1 . i^r jmeirQ-D«'tn>l t. H Icti. 



KRW ARBOR PRESSES 

BENCH TYPE AND HYI^RALiLlC 
Nooded Im every alioR—iave time and 
moncy^^^o lietlcr workr qnieker- 

N* aIk'i^t ia cctnpleLv viihput ■. emiiU }kTw.E[|, 

rTTH-Einff uid .niij i'4JVZil njF □parallfbqs^ tmj hr dene 

better «th£ fEkiter on a KRW Arbor Preai. atop 
latnny tLh Aru| ulcd^ifc- tkiibvrnrr ui-ctfacd.^^— Ukc-^ 
ffcr^rnilly dcllv-cr AMlli^il -work |a Slie eiwi. KRW 
r iictarj'-TO- 1 -DU Pneen Ofii'r you ^ikCEjOp vP-lun 
Ordtr todfly. 
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Arbor 



K.UW Hydraulic 
Treasee are built 
' in 25* 50 and 
ton nlsea. Priocn- 
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WILSON 17 Lock St., BUFFALO, N. Y, 

Bw'fdeft uf 5bop fquipuHfit iw fwd 5Pn» Iff 16- 
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^wtfm CmSoipt 
HIGH PRICES^SHDRTAGES 



DEC£MB£I?, 1941 



2D3 





, ^-T ; 





12 inch 
3 Wheel 
BAND 
SAW 
* 28 ®® 



[Ld» KAltr) 



feuec£» 5 fiil 
3- w hetl , lieavy 

dfl-^iR-n hL 

low Hffci> 

dieg fltrftuffit ofc* 
anjTulbr work in 

llEht motala. 

Cut* G'^ thick. Sb.wts bo center cii-flle, Tatfle tOtfl 
to 4G^. F'uH detaUa in catJ^loK. Writ#, 




PQWEII KING TOdL CGRP-h l»B GltYllaMl SI., Wwr^d-a, Ird. 
ricile- Ktfid eitfllfl*. I SllEgwit^ In □ ?"» B"" Snwi 

8 T 3 lt HI#wf £3 tynijil LbtiHI G Tlrlll Frcsiei Q SpiBdl« 
jDlniLt'r PLbueHc □ BeIl bjiJ Dit± SandCiDt. 



Nama 

Addmi ^._ 

Citj inrl EilaLc. 



in Hip « Cut Pofkel Ji JSS" 

| PresBUrp »t law*r *nd opens 

.£ ■ ■ ; pouch. Eprinir claftw IL 

■-. ■ The simbicit [?xiaS™i jHsaeh to 

1^ jic ■-" use. Zipper ^ipcniBn- ftjr- fUlSns 

/[ 'F |1 tlie poMh. Freg? the enda as 

lijr- : Jfhown and tobacco drop» into 

Ljf^ bowl yciur pipe. Made in 

Henuin-e Wthcr, oal Bilk lined. 
DlapenBca every cut of tolao- 
CO. "Gilt hosed for XmM. P«t- 
f iraid in U 3.A. CsO.D. ej^tr*. 

X . ■ . - \ ■ Black nr brown Morocco $1.0fl 

'■■ Real calf skiu.^....— ...rn.. 2.U0 

i\ Real pSg flkin-s....*..-......,.. ^-1*0 

iWAM RIES t CO., 73 W. Monr«e St, Chidago 



MAKE A MODEL STAGE COACH 



Kpw RWl Or1m1n»l, iTMiTi iJdlCinTil *n pilvwxjnd, 

WlUl W,vr. awrpL In-l-ArUHfkLlkir, JUKfYmJt 4 -uphChEUiti 
KTTWB 1 M- r»dB. ^ItU Viiilh Ef^itrO^- 

tlOfll, EO ClTritB. 



SELL NEOPRENE NON- 
SLIP, LONG WEAR WORK 
SHOES TO DEFENSE work- 
i More than 200 other 

I styles for work and 

K play! Experience iiTmeces- 
H aaiy. Write 



ably there will be fewer and fewei' of those 
bright metal accessories in which the cam- 
era enthusiast glories. Uncle Sam cames 
firstj and he not only wants the metals that 
went into photographic supplies but he’s 
buying a vast amount of camera equipment 
himselfH 

However, this business of substituting 
plasDcs for steel and other defense -pre- 
cious metals can’t go on indefinitely. The 
plastics themselves are becoming precious. 
Theirs is still an infant industry, and piling 
new demands for plastics as substitutes 
upon already heavy demands for plastics 
for their own intrinsic beauty and utility 
has created one more shortage* Annual 
production of plastics is about 160,000,000 
pounds, while steel production is above 
80,000,000 tons. Pcirmaldehydej one of the 
principal ingredients of plastics, is re- 
quired in the making of munltioiis, phe^ 
noLc compounds are also under priority 
orders and thus the supply of plastics for 
your home is limited. An end result is al- 
most sure to be rapid expansion of facili- 
ties for the manufacture of plastics, and an 
age of plastics after the war. 

The first of the 1043 automobiles stUl 
glittered with trim of chromium and stain- 
less steel, hut as the year 1942 opens the 
bright metal begins to vanish and plastic 
trimmings or fewer trimmings appeal'. 
Some cars which had aluminum pistons are 
going over to iron, A carbon-molybdenum 
steel alloy of which the ingredients are 
plentiful is replacing nickel steel. One au- 
tomobile has a glass tail light, silvered in- 
side so that you’!! think it’s all chi-omium 
unless you’re told. The car builders assure 
you the 1942 models will run longer at 
lower operating and maintenance cost in 
the face of the fact that they are saving SI 
percent of the nickel steel formerly re- 
quired, 93 percent of the primary alumi- 
niun and 30 percent of secondary alumi- 
mim, 97 percent of the magnesium^ 71 
percent of the zinc, 29 percent of the chro- 
mium, and 74 percent of the tungsten. A 
ban on white sidewall tires, which after aU 
were only appetizers for your pride and 
aesthetic taste, wiU save 6,000 tons of crude 
rubber a year, plus some zinc oxide. 

When Henry Ford recently unveiled his 
plastic car, result of 12 years of research, 
he gave the world a glimpse of the auto- 
mobile of tomorrow^ its tough panels 
(Continued t« page 207) 
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BARRON PLANER PLAHES - PANELS 
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■TDrC WHOLESAUE 
r ntb CATALOG 

£fiO thrillistr PWa, ehdi??fDB over 
4QG0 to m^£ ifinney. 

KOiUBeihcEd ffoodEp -dsplAy jtems+ 
■vf^mtinz bp|3iir«U coametfeca, tcHid9+ 
jewelry and toys rFc h of the 
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Wcrtt M Iren, Slitl, Tin;, fiintt, Camr tiid All Ottw Mstite 
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ff JUIX' bMdimlinVu&lVdrfil^EHf^Wt;^ 
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molded under hydraulic pressure of 1,590 
pounds per square inch from a recipe that 
calls for 70 percent of cellulose fibers fi“om 
wheat straw, hemp and sisal plus 30 per- 
cent resin binder. The only steel in the car 
is its tubular welded frame. The plastic 
cai- weighs a ton, 1^000 pounds lighter than 
a comparable Steel car. Manufacturers are 
already talking of a low-priced plastic car 
to test the public’s taste by 1343. 

Plastic fuselages for aircraft have al- 
ready had their flight tests, and the U, S. 
Forest Products Laboratory has developed 
a plastic (phenol) impregnated wood to 
replace aluminum in planes. The Canadian 
air force is understood to have ordered a 
number of training planes built of pk^ics. 
Construction of gi-eat new shipyards and 
hundreds of giant airplane hangars has 
been accomplished at high speed by the 
use of prefabricated timbers instead of 
steel, the timber joints being held together 
by special connectors. Unlike minerals^ 
wood is a replaceable material and there 
is no shortage in sight The experiments 
going on at the Forest Pi^oducts Laboratory 
forecast increasing use of plasticized wood- 
Utilizing mill run lumber and w^aste saw- 
dirsL plastic wood products of great 
strength^ wateiTsroofj can be molded into 
structural panels or an infinite variety of 
shapes- 

Everywhei ‘0 the spirit of economy in vi- 
tal materials is the order of the day. It will 
hit you but it will probably not hurt, Ala- 
bama has withdrawn its aluminum tax 
tokens and substituted zinc^ but what care 
you? Sound recording disks are being 
made of plate gkfis instead of aluminum. 
The Western Electric company is saving 
enough aluminum in telephone mstriiment 
manufacturing to make 150 airplanes, 
enough zinc to make nearly 12,000,00-0 
threc-inch cartridge cases. Your candy 
bars and chewing gum soon will come 
wrapped in waxed paper or Cellophane 
instead of tin and aluminum foiL and if 
wax- strikes at shipping in the Pacific your 
food may come In gkii!; jars and plasticized 
paper containers instead of the traditional 
tin can. One engineering firm is working 
on a vegetable oil from sunflower seeds to 
pinch -hit for imported olive oil. In Can- 
ada you can’t get sliced bread, but iTs no 
great hardship to cut it yourself- Spices 
and flavors ^d drugs: that used to cross 

(Continued Ip page- 209) 



f TAKE A TIP 

from a Real Home Craftsmau 




Id hold iLiu.i]l toolii. 

OTANLEY Toul make tlic 

*^idexil gifts for men and hoya of 
all agcfl Ijocaiise they provide an 
npporiuiiity for both fmi and us?^l id 
irainiiig. Slarting willi iiiexpem^iv^!' 
Fcts for the hejiinner^ ihi^re are four- 
teen oFsorLmentH of took to fit t!ic 
purse and purpose of everyone. 
Eacli includes directions for making 
iiFcful articles. And because ihcyVe 
Stanley Tools, you can be sure 
llicyTl Le even more a|.ipreciated. 

\Vrile for free cofiy of llie new 
folder fliowiiig SUmJey Tool ChetiLs. 



STANLEY TOOLS 

DlVISlfilf or TH[ itAHLf-r 
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m Trtii ?ji«i SKI num 

BA rlliri'traPhDnEi adihid by Sclin-»id«r. 
S«nd %0i Df wplf« tar FR£E 

NORTHLAND 

L^Sf^SkiMjnaM/jxrfM^Wtt 
Pi Wiwlfln f ark — Si. Pout, MSbb. 





Bors! 

Tell Uu-I ^ waist 
Dbiay Air Milk' />«t 
si'ijr CliTSHlni4=^ Omi _ 

1M.IJFVM n?ni 4Kii1}^ SI .SQi Eo \ 

Hh:L* ]tVJ>f:R CATSJaiN'E with fc«" 
i^Aifiui^ ^hiAJdla Ttionifn -CATblive KI.ivIi'h 
f^lrivn RahSilr, ^ivLy AS-ll-ni kL neiEcrh 
OMrir ^Iii-ihtl it ihi iHjiDltf neu yc-Hi 
rih^K- mlriMil In E>iikiU an I^LL ruL»>- 
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the ocean to your table and your medicine 
cabinet ai’e being replaced by home-grown 
products and ^nthetic^. Department of 
Agriculture scientisU are bu^y finding new 
uses for domestic crops: candy and starch 
products from sweet potatoes, a new reaper 
that may make pyrethrum daisies — used 
for insecticidos^ — a profitable crop^ polish- 
ing waxes from a green variety of cotton, 
plastics from LouUiana sugar cane. 

Chemists and inventors, metallurgists 
and reseai'ch scientists ai'c having a 'Afield 
day” hunting substitutes^ often finding ma- 
terials that were better than the originals. 
In many cases the pmch-hLlter will make 
the regular Unaup^ and from the sidelines 
you’ll watch a new world emerge. 



Cellulose Tape Locks Tripod Legs 
At Any Desired Hei^t 

Tubular tripod legSj which can be locked 
in open position only when the dra^v tubes 
are extended fully, <^in be held in place 




when only partly extended by wrapping 
the joints with oelluiose tape. This makes 
it possible to adjust the camera to the level 
of any object being photographed. The 
taped joints are rigid and no sticky deposit 
is left on the tubes to interfere with their 
normal operation. 

— Arthur Ti'auffer, Davenport^ Iowa. 

HA toy balloon will aid in keeping dust off 
negatives, enlarger glass and other places 
in the darkroom. Keep the balloon blown 
up and rub it now and then with die palm 
of the handj^ which wiU charge it with static 
electricity and cause it to attract dusb 
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are the Pay Raising — Extra Money — 
Books that will help you. Use these books 
to prepare for a better job — bigger pay — 
to start a profitable spare time or full time 
business of your own. 
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PUHNiaHIMA Hdrtft aR-atlMM. 

BuLLd OWJk tJiHiktkHM, Burdf-iL dflimJIlIrL’. 

OEC is-t .40 

A THokrtApip WAVS TO SfleH* 

TrtlCMf Piv'lhods llUkt -IVITTh - - . -r r . 

Ttn ftMITH'f- HE1-PE1I 

.■frarns, Tkliilnis, euiifitis, etc .S-l-.OO 

MOPEAN REFiiaRunTieihi 

Kkseu-je, '^h. I1« Sftc-vkr^ PKpnrl . .. .T'il-.OlO 

AUTp ngn'f J^Np FEN PER ffiP-RlRE 

.h;iuiwB iwi-B,- to *]m rncEewiloruE Jiiti..*i.o0 
B¥KE’9 AUT& ENCVCljCineMA 

IocIuOh DPm«I 1| Aik-pUne enuiets!! 
War-Id's arHiio»L \xtvit for myL-iipiiies . iO.OO 
EHtlT METAL WORN 

StIE tnatruTtkon 4n Dll inEiDKff E2.M 

ARMATURE WlMtllNA 

CuLiiiEcOiirLbi'ni, -wiairiikpif, |T>rubHii«; AC 

* |iC M*i(nr», nrnfr-stwH .(a.OO 

RLUEPHINT REABINO 

For buLEifiliiv TTSdri j . . . . .St >20 

CiVbi- SeRVIo'e HAHpiguK 

PEoc^ii study tifiV r^lfi-xU FtU-tO, Cii^ 

JulM StOO 

FPROINB PRACTI-CR El.'aO 

ttlOH KHOai. SCLF TAUOHT 

-4- yw, couffe in one voL St .40 

gaAfe'nTr¥ a jaiHEnir 
Ll‘eju moitim lauUiuita .. 

FOUHDHir WpEK 



Se^iieIhi-iI hr+clkti 

itR - 



.S2.D0 
-ii ^ 




WHAT TO HAKC 

3 EaR Bouki, Elftfl |Ki|3^|«r 

liEndaeroft nNlot^Ed el .4 1 

RHAcTiCJii, woaa FiHEXJH|>4a 

zl-jujwSi ivi rujiJ cnilrin au"rrHirp 

nrvt ri-nl^-Tli'c . .SI -31 

RPTO HACPHO 

t:o7iBlTvir<1nF nlcw^ FO^wlInf up 

Fort-^ . E I .OO 

HAGHINE SHOP WQ-RK 

i:xce]]on-t 1>DOi]i on spiwoved nieilioils . A3.T9 

■ LUI-PRIPIT 
REAPINQ 

For mseiilne iind^p 

■ .SI. SO 

hLUERR4NT 

iEADiHia 
Pur kiaLtiLinr 

Lr»l^i.. .Sk-ai 
PAI4HT1AIO A mmcn- 
RATINQ 

CJ-MlIilir IkiaiL HiUC. 
nf i-^'inunuii 
bi>ilH>r|B|.H .Ei.lO 

FATTEHH MAHI>td 

WOOll. ETLCtDl . . . 
_ . . S3 .GO 

Tool makiao 

For beRinncTi arid □[lnLMor<i woTEm.S3 EP‘ 

FLMOBEECEHT LkOHTlN-0 AWD pTR 

FpPLICnTloN 

hww lirxiAb - , S3-qP 

LUTHC MANBRPdK. iHfLsII 

How CO eaiuLriJM G-Oi,. lAtbtr, »luiri- 

rLiLii. kliihn sa.so 

FIVR AIJREE AKP IHPEFENprleCE 

l^nW la nruv kiin^Fy im ympll f^rni . E3.SO 

KNOTS. TIES. SPLICES 

For ^errone wbo uios %l.(i4 

FLUME.It44 

EkupiunEtiip nnd InstnlJInE id.doi 

ELECTIIIC WIRIN4 

|jic-|ui4k evt| I rnn-l 1 11]^ , 

House cchSTRucTmH 

DFl.iblM, 4?JV0 h CiV^eiV In Heiiui^ 

eOlLSLAljMlOO - - - - - ^ - *a-«* 

MACHINISTS ANB TSOL MAKERS 
HAHBV BOOH 

AiLdrli -new lOGO-ppre iNixik. nvsrhlne 

shop prarcice In eM tiroricliri S4.00 

Fonp I^B -CAR nNp Tngi^K 

lEi^in IrLnit, iniimuilTix ............ .S3. Du 

lOOi WAVS Tp USE DPHCniETR 

^New Ou- worh for yourieir. 

cichnrs, isve, mshe mouev SI. OS 

FTEFL EQDANE POCKET WWK 

rir Li. qfnvi^icifLx af LLHlnq- . .......... El-OO' 

DE LUHC SMALL H&MES 

Kevt iilon l>oi'7k ftliiciwi- £±10 popikliir 

JClbpfTfel ^ ^ ^ .GO 



Sl>2» 

it.oa 

Si.SO 

EI+0 

El. So 
%M. SD 

ER-I» 
tS.GO 
■ l-nEO 
XL.RS 
93.10 

S1.7S 



■LFOriSUITHItaa 

<:iiiiLii^ei-D L'l'Hiriie ^ . d ... ^ d . 

milLINO MACHINC 

PrSf^Lec- enil F^rW . . d d . . . . 

SEES B pit Me-H|K$.. 

PI-UMnlNO CkHAWIN-fl . ... 

ARCHITECTPRAL OrrAlLE 

Fof CTTrj' tjqte of liuililPT. ... .■ 

EIMPLIFIE'B CP-BFEHTAT ESTIm AT- 

PNO . . . , , r . - . 4 . - - , r4 . . . . . . . . . . 

nuDELi RLMRliRBt A SrEAMEiTTERl 
OUIOR 

4>vo1unui nferenoe LIlirHir 

UPMCLITINEP- FMFHlTyfci 

FnLLrn iFfiK-xiAfa, . d , . . . . . d 

niAD Houses 

e[i#Qi(KlvOd RorniAiient. . . 
EAEV'TO-MARE TOT* 

lflx4j.-»p«-rn 

HaUSE WIRlHa 

m^LlHHll L ....... J . . 

PRACTICAL SHiCK LAVJNO 

ii-trp Gy step jiiilTurClonp. £□ GnE. 

lueilnoiLi. 

WELDIMO, ELKCTRIE 
Foqze, ULcrmll. 

aT>ur3i:P, SiKU.S 1<3S 
UTELPINO, cx-r- 
BCrTYLVHl 
VfrlEllJiTp nH-. 

tlriE ..... .SI.3* 
exHO^H QUIPK 

AEL phnnn: of FPi-rfim- 
. . . r - . . SB. DO 

MITALLUHQV 

BEr»BOfl pGrPlchL . 

d . . IL.SO 

-i-OC^ TRICKl vgg can 
DC 

Hy oTio of world'H 
i^/oaiL'iE nkhslelsnH. . 

* 1 . 0 * 

RAOlO PHYSICS COURSE 

Fu.iidjinkiQnuil.fe nnade mIxIjl. ........ .94. Do 

AHTBICAN MACH in PITS" HANOIOOK 

SlojidririP mnnupl of dntn, mrchudi. .*4.0* 
BUSIHEFE CaLJ-EDE EBLF TEUOHT 

t;uL htiiie 4I|#- Julh ^bif'|-r . r . ■ d d*2.39 

SLIPE RULS. 

tltjlL- lfl II w .... d ... j j ...... r ..... S I ■ DC 

MCPERN PaInTfR'S RNCVCLCPXOIA 
lairluiSuH riuLkmPlIlhV. iso-|fc^rlnEi e*J- 

rl inkiiLiik E±.D£] 

SION PAINTIHQ 

PncelQaJ lJU-irui.d.loik S3. DO 

fllJOFLS PIEEEL VnaPHE MANUAL 

For uliilrlaL^un., -r^wTIilor-F. BElJdDlki:i . . *A.*0 
MACHINE SHOP apRRnTiaHE 

Major M'lemlobfe .feUailp^ m?ohnnle 

dbnu3il Ejmjw . , *9. 00 

HBNDBOOK FOR PR*SPEOTaRx 

Ki-iui|winvnEp procedure, lAWm. s?.,-00 

TECHNICAL RULLITIN* 

SUnpLIGiMf dXtE fu#- pn[-|.|i^.a[ TTieTla 
SILVRh SOi.r»EF|Ka ANO BRASIhh, , .Sl.Og 
■ RINIHOIN* EleCTEIC MOTORS. . . . d d*].0n 

flvriblh mdlos r<3r c«sTlPia 

NDVILTIES . . d . . . . d . , , ^ , , , , , , .91.00 

lUaRHlNg WITH PLASTICS sl.-dp 

BlISlOR tlLVERINO 4 ^ . d d. ^ El.Po 

SMALL ELECTRIC LlCHT RlAhT*, 

cnHATRUCTINa . , .*1.00 

NEXT TEEATHANT DF Ibqh a STVEL..»I-ao 
OCSICninO a AUILO-Iha tbxhe- 

EoRBiins ... d 4 ,si -00 




/ / / fOR THE FELlOWr 
^re4^ WHO MAKES THINGS 
SAVES TIME AND MONEY 
25c E^r 5fer $L, 11 f»r $Z 
Order by Number 

I I^ibLai Fhi|XF#Bri- N dPMV-tnHmikkjeh 
a I4>FL OUtbOETd HlUUOPDUt 

3 liHiliif -vFiiii dNiLrkel. C>iimrii.luiib, ate^ 

4 Dll lid CTwn Power Too4* 

3 lliTmrmode Arc £ fi-poL Wrl-il«rra 
3 f^aliini^l C<inrVn||r FuniaEUro 

7 Aterxeyv-B DIrJ Hhjhj- 
H t>TTn ii Gnnfrn Trp^orn 
n TxiLldi-run.v ijfn# fuii 4^ jitodftiii 
10 Autnmobllo KJnBEi: iniHiiT-'FiiFl nr llfni 
L t Pai-rriiiJ-Bf -pilT L'lrpnLriHl l^rvihi.l-Bl.lOQI 
b2 CofmDCIa Porjuubui 
i;ji Tronjum Fbnilcr— Mc-Lil IjotiiItt 

14 Lor C-ALiI-Ii-h R TrLirJU. O^iLiitari 
1 3 Fixid PmiLueld PdnriiUlei 

lO Garden. Wood'^nrlc A FVjmlkupp 
IT RtiadM-hnE 6 

15 OnowInR' UbncEe Flenti wMIk B-l 

SoLuiri.va 

IV Honac Work ITppartunEIIr* 

So E-In- nFfl^HTtink THiFac-uii* 

S L UfetsL PtdUg-ifl Ac CuluHn*' 
as DulldlHR Gliw-i: Ice Yncht 

a^l IfrUIrm Iciiainp I IE Am* 

a4 BbiDinent FUtyncHiLi 
3 3 Photo Filnlrr A 
Hi H-FL SpIliiH? Dli«;liV 
37 ULdircf Hj^ufc a imiltv Trnllcn 

3 9 ^Irlxl tnafT- iiKi-ufefe iJiiiqiJiife, ■fJc.I' 

20 Muflie far- Every1>f’*Sy 
■HO iPuIld OlFJl PqrflKMrC 

31 IdOiA^er Your PueJ Coec 
513 WrmA Tur»l*iF 
S3 Ttoiiplik-g Nh-ixJI AiiLmelfe 
34 Small Ga.i->Pr1irFn AuLO'-Kccvlep 
aa TrilnlikU" Vour Doe- 
30 Sm'^iil ■C""l-inE^r‘wFivp™ 

L"on."tnicllon 

37 Mbhlna Mniwjf -walli Hni-id Ldoih 
3R ILiikirl-iLfi- WeIL|M.|»«^ 

SG BeckFiiEd Gardmlna 
4C PkL^ II Kavotty Wmht Yihklilrqr 
4a CiilElnp £c rollHhlnc tfcml •FreeJaux 
Bconn 

43 The ElMlrklETi 

43 Lj'pky 

4^ Fnfel 2 L-F[. flIOOV 

47 Wnrl^bancbL'i De'iJ TiMI CAblnCM 




fiooks Sent C. 0. D. Anywhere In United States 

Jtiji rhArk thic lioalu BJid IwlJetliLb yiiii wuni, wrtif yrau-r luime etkI addrvEi helaw, anJ 
iHodi Ui 4 fe. 94'^rrtlFemeii.L Xl La yauf m-ripr mhuIi. -Vkhen pfHUTMin hendi you bocYi. piy him 

P.I. h- A. mrlniHP rcmlsLenriJ aiid inekuiir 
PddUloiial for ebLpiianii dLbj^ini. xah i^r n-ig FPER cHtaloo 4P Gelpfo-I hooki. 



KbElO. 



■CLI.F' 



I AiUdme . 
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POPULAR MECHANICS 




Wire Bracket on the Enlarger 
Aids Vignetting or Dodging 




Made from a single piece of heavy wire, 
this adjustable bracket tor a photo enlarg- 
er will hold a vignetter or serve as a rest 
when dodging an enlargement. It will also 
be found useful in photomontage work. 
The w^ire is bent as indicated to clamp on 
the enlarger standard ^ the ends being cov- 
ered with rubber tubing. 



Use of Windshield- Wiper Blade 
Speeds Drying of Matte Prints 

Approximately half the time usually re- 
quired to dry matte prinb can be saved if 
the surface moisture is removed from the 
emulsion side before placing them on the 
drier. Instead of using a blotter, which 
usually deposits some lint on the prints 
squeegee the face of the print with a soft- 
rubber wundshield-wiper blade. 




■^i»idrcAm^eyoUR CAR 




HI6H-FREQUEMCT TRAKSrORMEIl 

Mvtor Rua !^ciAtkat^ — StAriH 
IcL^-TKJC aUPERCHAnaFR La a patcnced hlE[t¥^ 
Irequvrirjr tXBTIIlf^jnikCr dHhpiiCWl fOt PClWIJt-- 
KCDNDMV AOLk BUF^R PMtlMjFLMAKCE ^xl 
E vru. Car owMm, ikiM-JdJLL'^ U14 dM-i i^wi^kA 
H'|>4rt BIlkfiEhOB HnLitU. i«v»u iifi iii^ ir^m , K<mi- 
IlIXT kLk«i It ork nrLkrk*V C-Lvn RiiAkO* Nmv l.lf-d 
— IneiKQdiH] FiVWC:^— ^ ^id ]CnEI|.^ 

nkflTR »rB|kLH^CC‘ CodthqiiEkran^p^n rcatl 
U-lui" iimlUVit. yiTKJ AJLL idKITiON BVETKHia 
I'nrii V-(3. M^iminr mid LLrkcaln E^pliyr- 
|;L-1^CTF! [C BtiPBRCTHA-RarS^ la «m Ofl a 14 
DAT TREAl^MnHET-BAGK OUAJlAMTEf] fOT 
cHiir 9=a.aa PoiLf^Bid. Eaiy ta Lilkuil. ohlct 
one ttklfiiy. .‘ItnlA lejir etia^L 

idikAi-iAl da ^0*- Ndkv*mb#r iMl li*uR^ 

HOLTHQUIE LABORATORY 

S*im W. armrtH Aw. CHICAQD, IU_ 



FlY-TYING HIT. 



Tic Hiicl iUKAI^Vl mWn illCi. 

tompl-Tla 



vLhO. 



_ ypTp 

Nc-W i*my Wd3^. 

DVDJ ard E1d.tuTn3 e^uPAn 
XllJj, TlirVmU Wdc, F]y 

DU^l, - - ■ - 

nrliu 

SmaNfl HQNFV Tuy paa^nuik A1.O0,p1ui 

oEflUnU nunCT rrnca nnaiDirf-. or E«irl 

ui Bl.OD an4 luy |K^-a[;c. Money bs^ If not xnilcac4. 

frd* gftialivs. Si'Pil PiJFPlf ]llT*ll^i>4. 

TACH-L-TYEfrSr D«pt. 512, EirAnitdi 



HnchtrM- i3ii;il l», . - - - 

Birfy Tlif-., dlOU^li Eu VfLih* kjp W 13 

iis«. Full lTUJl.TMCtlOil* Jir»rlinJ*cl. 





K PREPAREOl LJEARN TO SHOOT WITH B€NMMm 

HaAV 

ACCURATE SHDdirMp 
WITH qUAMDEREI^ AIR 
ViM Cld UH nnr m«Ld ICriMhilfM A|n RPFLC^ MITH 
LEVpi HAND- PUMlP tmr inrmiMKm p-lai| «f ^ il p4lnk- 

unnii'l khd liu>m EHinpliiE, niliiiiF. bnaUi.ri ■li'-- hL 1 i-iVH| 

Nt| tmwwM h n^fiintakM- viEh mnaElni ituLimodk pdwdfrarwl keui-b^— n.i 
rcTTJiiiH- Jdrwfajd lur,4d Im dHulv r>M/ iil>ii. AoFt Axlian i-HArTknMi- Fba-Ptato- 
l^Kh-riiind Fump. :$li|i«| ^l,..[ (kQ --Kli L IL. m\tvi iK.ni 




illicit ■GJ. 1-37 nr .1j rilU -wiLh>r:i|i i^litl^ l|l>.rin AI-4 n wadIi 

M ■ClUARflIN UEHUINE £OMPRtU^ A|A pifrDLS Ch» 



□ r tAfinrv fVrlHi 

■EHJArvtjM mm MIFLE C4, 



■ iS MMldn SL^ Si- L«ib, Mb., 



klH^ EK.ni; IL A 

ijBplata IhiD 

fdn dBulpr 

. o. 4, A, \mr 




AUTD EMGINE WEED EDUTROl 

GOVERNORS 



OK't i^koala nl, to any FrujkL’ 

auto or truck enaliie, rcsardtt^i of load chaiiHiH, v^bc-n -us*d 
as n alatianarr or puFUible pOWfiT Elant. No bfttper JTOvtl'nor 
cunbfrrnqid^. I’Ully (TiWininte'«d. fefh.ftftiip, Nncaahdckwrk. 

InAtruclInriH. Oour Lc hLe>9i Lo E'lU'-nECd and aaubl IbNimI ^^ficncidu. 



Frte cireutera. I2k-S LLCWEU.VN ST., LOS ftNOELCS. 



DECEMBER, 1941 



211 









South Bamf DrEvan Latho 



Jn all Principal Cities 





SOUTH BEND LATHE WORKS 



?4Q B South Latho boforo you 

buy« Wrltii fop tPM catalog and 

no mo of nn?-arp 5 t cfoo3or« 

Partial List of Dealers 

Baltimopa, Md. — Corny Ma-ctilntf/ Oq^ 
Bridq-Bporti Cann. — A.. Elsgeod 
BuEtaloh N. Y . — ^ C. Hfrit OoiBEMny 
Ckio«o^h — H. 3. VoIe Hflchlnorr Co. 

C]4»v«1i4Tidp Ohlo-«R^ynoldB Mach. Cou 
OWe--< 7 , l[. Goalgctr Mch. Cc>^ 
DttPO-lt, Mlek, — E-OO Svtftc-hJngrV 
Haumtonr Tpxao — Woshp^dorft Ntilina 
Arigalw, ^ Dfl-vSps 

MilnraukaOp Wtp, — W, A. Vool] Mach. 

Nawa:rk, tl+ — -J. E. Go. 

Naw York, N. Y.— A. CL CofL/ Maoh. 
FhLIadvlpki-a^. Pa.. — W.. B. Rap^,. Mach, 
Pittsburflh, IPa, — Tranlw M£qi. 
F«rtlB.nd., Op*. • ^Portland Mflchinnn^ Co. 
Prortii#nd*H H. I. — G. T. 5 Scm 

Rdchflatar, M. Y.^Otfiitn E. AdttfTXL 
Roc-klo-Hi. I!L — Facbarp BuppIteB^ Cc^ 
S-an t*r*-nena4:!Dt CaL — M oOra Ma-h. Co. 
S4^tt3«, Wath. — Stiir Mflchlnnry Cb- 



Wath. — istar Mflctiinnr/ 

St, IdOuLi, Mo,-"*» 05 ^ 0 QHi-Wriq-hl Mch¥. 
Bfc. P-a\]L Minn. — RobiOPOffl. Canr^S^iKM 



T^ltdo. Ohio— Kflvnolda Mochlnorj CCi 



Siioi 



3* — Lalkan 
10 ^"Lathe# 

CoUDt Ladsofl 
— Lolk«« 

14 J 4 ’— LHbai 
— i^thaa 



B«d LaQaihn 



5 ^ 



In 
to 
lo iO' 
Id 15^ 



PLal. Eot^rasd CWulBni 



17^ tn 

34 

34 ai' 

to sa- 

241 r^^ to 84 Vi' 
34 '' to 1 W-' 



For ttirty-fiT^ yi$ats Swt3i B^ad LaLbas ka¥& been giving 
eEllclent^ dependable eervLce in tbe iooL roOttkd and production 
Abopa of AmBiica's leading induatriea. Tbioughout the woxld;^ 
thBir practical design and fins wor^mangbip have made them 
the popular choice of men who know machinBiy- South Bend 
Lathed have ample pnwex^ extreme accuracy, and an nn- 
uffually wide tango of spLn^e speedi. 

SIXES OF SOUTH BEND LATHES 



SU 



Madn-oit 



St, 



Soutli 



nd 



tnd 
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A Irtft a/ r, McCAKTSI^ t*} 

/hr Brixh^-A A whnLu^ic Ct^i . 

if ^itiSi^t!ft.er iH the flgjp/ijJN iinfr 
ZiJWiJUii, wut ia t/f^ Sf>ufh Aili^Hfic. 



^ '^IN THE DARKNESS bt:fijre da wn. shelh 
from 3 Gf^rman raidtr turner! the pt.*acefu! 
Z-am^am incu a ahip of hurror. Und^f 
inurderDuS salvos, otir caprain rushed to 
tbo Morse blinker to signal otif identity^ 
but a «hell had smashed the instrtimcnt. 



^ ^'FRANflC passengers EDok ED the Lifeboats 
as the raider hurled shell alter shell mm the 
wounded ship. No one knew where death 
w^ould strike— or when. No one dared eq hope 
beyond that aw^ful moment. 






GRASSING A 
FLASHUGHT^ ihi; C^ptaiEl 

sJj^naled that we weru a 
neutral ship. The firing 
ceased immi^dlmelyH The 
raider drew up and took 
us all aboard- Thanks to 
that dashligbc and its de- 
pendable 'Tveready" 
DATED batteries, terrible 
rarnai^c was avoided. 



it^ord "£B^vdd>"if t/ frgi^tereJ oj C^hun C.fimfi^ny, /nr. 



NATIONAL CARftON 



eOMPAMtr aO I A ST A3nd STIitT^ NtW tOAK^ N. T. 

Uru/^Unh^ 

0 H 9 






Here are your MiUier Better ’Tasting 
Chesterjields again ... in the tuosi auraciive, up-tu-ibc^ 

tniniile gift |Mickttgi' of ihe yi^ar^ 

Buy tlieiu ftif iht fvEki^ al homo . « < nmui ihem to your frioitdi^ 
atifl dmri forget to tttail lliom to iho Ijoya in the Service. 



YOU CAN r BUT A eETTEft CIOAtmE 



Oiprnfhr I74li|. Lk&ett Ac hivm- fbiiii;<iQ Cci. 

1 



I 





